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GIAO TRINH MON HOC

Tén mon hoc: DUNG SAI - KY THUAT PO
Ma mén hoc: CKC 103

Vi tri, tinh chat, y nghia va vai tro cia mon hoc
- Vitri:

Mon hoc Dung sai ldp — K§ thuat do duge bd tri vao nam thtr nhét trude cac
mo dun nghé;

- Tinh chat: La mon hoc k¥ thuat co sé thudc cac moéon hoc dao tao nghé bat
budc;

- Y nghia va vai tro:

+ Cung cap cac kién thirc co ban vé viéc tinh toan lya chon dung sai lap
ghép, cach lya chon va sur dung cac dung cu do thich hop dé kiém tra d6 chinh xac
cua san pham;

+ La mon hoc hd trg cho cac mé dun nghé va cac mon co s¢ khac: Sau khi
hoc xong mon hoc nguodi hoe giai thich dugce cac ki hi¢u trong cac moé dun nghé va
doc duoc cac ki hiéu trén ban vé.

Muc tiéu ctia mon hgc
- Trinh bay dugc ban chit cta tinh doi 1n trong lip ghép;
- Giai thich dugc hé thong dung sai lap ghép theo TCVN 2244 - 2245;

- Van dung duoc dé tra, tinh toan dung sai kich thudc, dung sai hinh dang va
vi tri, d0 nham bé mat va dung sai lap ghép cdc moi ghép thong dung;

- Xéc dinh dugc dung sai mot s6 chi tiét dién hinh va céac kich thudc can chu
¥ khi ché tao;
oo Ghi duogc ky hiéu dung sai kich thudce, dung sai hinh dang va vi tri, nham
bé mat 1én ban vé;
- Thiét 1ap va giai dugc bai toan chudi kich thudc;
- Trinh bay duoc cac phuong phap do, doc, str dung, bao quan cac loai dung
cu do thong dung va phd bién trong nganh co khi;

- Rén luyén tinh ky luat, kién tri, can than, nghiém tuc, chu dong va tich cuc
sang tao trong hoc tap.

Noi dung mon hoc



CHUONG 1
KHAI NIEM VE DUNG SAI LAP GHEP

Gidi thiéu:

Trong co khi ché tao, mot bo phan may hoac may dugc tao thanh boi hai hoac
nhiéu chi tiét 1ap ghép. Vi vay dé ché tao cac chi tiét lap ghép chinh xac, tranh
dugc cac sai so6t va han ché phé pham, dam bdo tinh kinh té va chat luong san
pham cao can nam viing céc kién thirc co ban vé Dung sai lap ghép.

Muc tiéu:
- Trinh bay duoc ban chét cua tinh doi 13n trong lap ghép;
- Liét ké duoc cac loai lép gheép;
- Phan biét duogc cac hé théng dung sai;
- Tinh toan duoc tri sb kich thudc, sai léch, dung sai va tri s6 lrflp ghép;

- V& duoc so do phan bo mién dung sai va xac dinh déc tinh cua lap ghép;

Nghiém tdc, chu dong va tich cuc sang tao trong hoc tap, can than, chinh
xac trong tinh toan.

Noi dung chinh:
1. Khai niém vé lip l4n trong nganh co khi
Muc tiéu:
- Trinh bay dugc ban chit cta tinh doi 1n trong lip ghép;

- Phan tich duoc vai tro cua tinh lip 14n trong qua trinh san xuat va trong str
dung;

- Nghiém tdc, chuyén can, chi dong va tich cuc sang tao trong hoc tap.
1.1. Ban chét cua tinh lap 1an

May do nhiéu b phan hop thanh. M&i b phan do nhiéu chi tiét lap ghép lai
v6i nhau. Trong qua trinh ché tao ciing nhu sira chira may thi cac chi tiét trong
cung mot loai co kha nang thay lap (thay thé) cho nhau, khong can lya chon sira
chira thém ma van dam bao vé yéu cau k¥ thuat ciia moi ghép thi tinh chat d6 cua
chi tiét goi 1a tinh 1ap 1an.

Loat chi tiét dat dugc tinh lép 14n hoan toan néu moi chi tiét trong loat cung
loai déu c6 kha ning thay lap dugc cho nhau. Néu c6 mot hodc vai chi tiét trong
loat khong c6 tinh 1ap 14n thi loat chi tiét d6 dat tinh lap 1dn khong hoan toan.

Céc chi tiét dat duoc tinh 1ap 1an 14 vi chung dugc ché tao gidng nhau hoic chi
khac nhau trong mot pham vi cho phép nao d6. Vi du: sai khac vé kich thudc, hinh
dang,...pham vi d6 goi 1 dung sai, Gia tri dung sai 4y duoc nguoi thiét ké tinh toan
theo qui dinh duya trén nguyén tic cta tinh 1ap 1an.
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1.2. Y nghia cia tinh lap 1an

Tinh ldp 14n 13 nguyén tic cta thiét ké va ché tao. Néu céc chi tiét duoc thiét
ké, ché tao theo nguyén tic lap 1an thi ching khong phu thudc vao dia diém san
xuit. Do 1a diéu kién dé ta c¢6 thé hop tac hoa, chuyén mén hoa qué trinh san xuét,
tu do dan dén san xudt tap trung quy mo 1on hon, tao kha nang ap dung ky thuat
tién tién, trang bi may moc hién dai va day chuyén san xuit ning suit cao. Nho d6
ma vira dam bao chét luong lai giam gia thanh san pham.

Mt khac thiét ké, ché tao chi tiét theo nguyén tac lép 13n tao diéu kién
thuan lo1 cho vi€c san xuat cac chi tiét du trir thay thé. Nho d6 ma qua trinh st
dung cac san pham cong nghiép s€ tién loi hon rat nhi€u. Chang han mot chi tiét
nao do ctia may bi sai hong ta cd ngay chi tiét cung loai du trir dat tinh 1ap lan thay
thé vao la may lai tiép tuc hoat dong dugc ngay. Do d6 viéc sir dung may dugc
triét dé hon, giam thoi gian ngung may dé sira chita, khong can to chire bo phan gia
cong chi tiét thay thé riéng cho tung co so st dung may ma chi t6 chirc san Xuat
tap trung (nha mdy san xuat phu ting thay thé) mang loi ich rat nhiéu vé kinh té va
quan 1y san xuat.
2. Kich thwérce sai léch gigi han va dung sai
Muc tiéu:

- Trinh bay dugc khai niém vé kich thuéc, sai léch gi61 han va dung sai;

- Tinh duoc kich thudc, sai 1éch gii han va dung sai cua truc, 19;

- Can than, chinh xé4c trong tinh toan, nghiém tic, chu dong va tich cuc sang
tao trong hoc tap.
2.1. Kich thuéc danh nghia

- Khai niém: La kich thudc dugc xac dinh bang tinh todn xuét phat tir chic
nang cua chi tiét sau d6 quy tron (vé€ phia 16n 1€n) theo cac gia tri cua day kich
thudce thang tiéu chuan (bang 1.1).

Khi tra bang 1.1 ta uu tién st dung day 1( R,5) trudc roi méi dén day 2
( Ra10)...

Bdng 1.1. Ddy kich thudc thang tiéu chuan

Ra5 | Ral0 | Ri20 | Ré40 | Ry | Ri10 | Ri20 | R0 | R5 | Ral0 | Rw20 | Ra40
(R5) | (R10)[(R20)| (R*40) | (R5) | (R’10) | (R’20) | (R’40) | (R5) | (R’10) | (R20) | (R’40)
10 | 10 | 1,0 1,0 10 10 10 10 | 100 | 100 100 100
1,05 10,5 105

1,1 1,1 11 11 110 110

1,15 11,5 120

1,2 1,2 1,2 12 12 12 125 125 125

1,3 13 130

14 14 14 14 140 140




1,5 15 150

16 | 16 | 16 | 16 16 16 16 16 | 160 | 160 160 | 160
1,7 17 170

18 | 18 18 18 180 | 180

1,9 19 190

20 | 20 | 20 20 20 20 200 200 | 200
2,1 21 210

2,2 22 22 220 | 220

2,4 24 240

25 | 25 | 25| 25 25 25 25 25 | 250 | 250 250 | 250
2,6 26 260

28 | 2,8 28 28 280 | 280

3,0 30 300

32 | 32| 32 32 32 32 320 320 | 320
3,4 34 340

36 | 36 36 36 360 | 360

3,8 38 380

40 | 40 | 40 | 40 40 40 40 40 | 400 | 400 400 | 400
4,2 42 420

45 | 45 45 45 450 | 450

4,8 48 480

50 | 50 | 50 50 50 50 500 500 | 500
5,3 53 530

56 | 56 56 56 560 | 560

6,0 60 600

63 | 63 | 63| 63 63 63 63 63 | 630 | 630 630 | 630
6,7 67 670

71| 71 71 71 710 | 710

7,5 75 750

80 | 80 | 8,0 80 80 80 800 800 | 800
8,5 85 850

90 | 90 90 90 900 | 900

9,5 95 950




- Ki hiéu: dy d6i véi chi tiét truc, Dy doi véi chi tiét 16.

- Vi du: Chéng han khi tinh toan theo sirc bén vét liéu ta xac dinh dugc
duong kinh cua chi tiét truc 1a 29,876mm. Theo céc gia tri cua day kich thudce
thang tiéu chuan ta quy tron la 30 mm. Vay kich thudc danh nghia cua chi tiét truc
dn=30 mm

Trong ché tao co khi don vi do kich thudc thang duge dung 13 milimét (mm)
va qui udc thong nhat trén cic ban v& ma khong can ghi ky hiéu don vi “mm’.
Kich thudc danh nghia dugc dung lam goc dé xac dinh cac sai 1éch cua kich thudc.
2.2. Kich thudc thuc

- Khai niém: La kich thudc nhan duoc tir két qua do voi sai s6 cho phép.

- Ki hiéu: di d6i voi chi tiét truc; Dy doi véi chi tiét 1.

- Vidu: Khi do kich thudc duong kinh truc bang panme c6 gia tri vach chia
l1a 0,0lmm. K&t qua do duoc la: 24,98mm, thi kich thudc thuc cua truc 1a din=24,98

mm véi sai s6 cho phép 1a + 0,01mm. Néu ding dung cu do chinh xac hon thi kich
thudc thuc nhan duoc cling chinh xac cao hon.

2.3. Kich thudc gidi han

- Khai niém: La kich thudc dé xac dinh pham vi cho phép cuia sai s6 ché tao
kich thudc, nguoi ta quy dinh hai kich thude gidi han (hinh 1.1).
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“Hinh 1.1. So d6 biéu dién kich thudc gi6i han

- Ki hiéu:
+ Kich thudc gi6i han 16n nhét ki hiéu dimax (Dimex)
+ Kich thudc giéi han nho nhét ki hiéu dmin (Diin)

ChU y: Kich thudc ciia chi tiét da ché tao (kich thude thic) nam trong pham
Vi cho phép dy thi dat yéu cau. Nhuw vay chi tiét ché tao xong dat yéu cau khi kich
thudc thyuc cua no thoa man bat dang thirc sau:

Dmax > Dth > Dmin
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Omax > dith > dmin
2.4. Sai I¢ch gio1 han
- Khai niém: La hiéu dai sd gitra cac kich thudc gidi han va kich thude danh
nghia.
- Ki hiéu va cong thuec:
~ + Sailéch gi6i han trén es(ES) : La hiéu dai s giira kich thuéc giéi han 16n
nhat va kich thuéc danh nghia.
S = dmax - dn
ES = Dmax - Dn
+ Sai I¢ch gidi han dudi ei(El): La hiéu dai ) gitra kich thudc gioi han
nho nhit va kich thudc danh nghia.
ei = dmin- dy
El = Duin - Dn
Chay:
- Sai léch gioi han co thé c6 gia tri -’ khi kich thwoc gioi han nho hon kich
thude danh nghia hodac “+ khi kich thudc gioi han lon hon kich thudc danh

nghia hodc bang “0” khi kich thuéc gi6i han bang kich thudc danh nghia (hinh
1.1).

- Sai léch gioi han duoc ghi ki hiéu trén ban vé bén canh kich thudc danh
nghia va don vi la milimeét (mm), trong bang tiéu chudn dung sai tinh bang
micrémét (um).

Dang chung:
es

Chitiét16 D, ; Chitiéttruc: 9y,

El ei
2.5. Dung sai

- Khai niém: 1a pham vi cho phép cua sai sd. Trj s6 dung sai bang hiéu sb
gitra kich thudc gidi han 16n nhat véi kich thudc gidi han nho nhat hoac bang hiéu
dai sO gifra sai 1€ch gidi han trén va sai I¢ch gi61 han dudi (hinh 1.1).

- Ki hiéu va cong thuec:
Dung sai dugc ki hiéu la T( Tolerance) duogc tinh theo cong thirc sau:
+ Dung sai kich thu6c 16:  Tp = Dimax - Dmin
Tp =ES-EI
+ Dung sai kich thudce truc: Ty = dmax - Amin
Ty =es—ei

)
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Cha y:

- Dung sai luén luon co gia tri dwong va no biéu hién pham vi cho phép cua
sai so kich thudc.

- Tri 6 dung sai cang nhé thi pham vi cho phép ciia sai sé cang nhd, yéu
cau do chinh xdc ché tao kich thudc cang cao. Nguoc lai néu tri dung sai cang lon
thi yéu cdu do chinh xdc ché tao cang thap. Nhw vdy dung sai ddc trung cho do
chinh xdc yéu cau cua kich thuéc hay con goi dé chinh xdc thiét ké.

Vi du : Gia cong mot chi tiét 16 c6 Dy = 60mm. Biét Dyax= 60,05mm; Dpin =
59,97mm.

- Tinh tr1 s0 sai 1€ch gio1 han trén, sai 1éch gi61 han dudi va dung sai chi tiét
16?

- Kich thuéc chi tiét 15 gia cong xong do duge D= 60,03mm c6 ding
dugc khong? Tai sao?
- Ghi kich thudc chi tiét trén ban V.
Giai:
- Ap dung céac cong thic d3 hoc ta co:
ES = Dmax - Dn = 60,05 - 60 = 0,05mm
El = Dpin - Dn = 59,97 - 60 = - 0,03mm
Tb = Dmax = Dmin = 60,05 - 59,97 = 0,08mm
Hay To = ES - EI =0,05 - (- 0,03) = 0,08mm
- Néu chi tiét gia cong xong do dugc Dy, = 60,03mm thi dung dugc vi chi

tiét 15 dat yéu cau khi Dpax > D > Dimin ma day Dimax > Din™> Dmin, cu thé 60,05 >
60,03 > 59,97mm.

- Céch ghi kich thudc trén ban vé 6070



Khi gia cong thi nguoi thg phai nham tinh ra cac kich thude gidi han, roi doi
chiéu voi kich thude do duoc (kich thude thyc) cua chi tiét da gia cong va danh gia
chi tiét dat yéu cau hay khong dat yéu cau. Dudi day 1a mot sd vi du vé cach nham
tinh kich thudc gidi han va danh gia, bang 1.2.

Bang 1.2. Cach nham tinh kich thwéc gidi han va danh gid

Kich thudc Kich thuéc gidi han Kich thuéce banh gia
%1631 trén ban Omax = dn +eS thyc két qua
Amin = dn el
30+004 dmax = 30 + 0,04 = 30,04 30,025 Dat
+0.01
dmin =30+ 0,01 =30,01
30+0.02 dmax =30 + 0,02 = 30,02 29,992 Dat
-0.01
dmin =30-0,01 =29,99
3 (=007 dmax =30 + 0,07 = 30,07 29,92 Khong dat
dmin =30-0,07=29,93
30+0,045 dmax = 30 + 0,045 = 30,045 30,05 Khong dat
dmin=30+0=230
30 dmax =30+ 0 =30 29,94 Khong dat
-0,03
dmin = 30 - 0,03 = 29,97
30002 dmax = 30 - 0,02 = 29,98 29,99 Khong dat
-0,04
dmin = 30 - 0,04 = 29,96

3. Lip ghép va cac loai lip ghép
Muc tiéu:

- Trinh bay duogc dic tinh va viét dung cong thirc tinh cac kiéu lip ghép
long, chat, trung gian;

- Tinh duoc cac tri sb do ho, do doi, va dung sai lép ghép;

- Can than, chinh xéc trong tinh toan, chii dong va tich cuc sang tao trong
hoc tap.

3.1. Khai niém vé lap ghép
Hai hay mot s6 chi tiét phdi hop v6i nhau ¢d dinh (dai dc vén vao bu long)
hodc di dong (piston lap vao xilanh) thi tao thanh moi ghép. Nhimg bé mat va kich
thudc ma dya theo chung cac chi tiét phoi hop voi nhau goi la bé mat lap ghép va
kich thuédce lap ghép.
Bé mit lap ghép: ¢6 2 loai
Bé mit bao ( bé mit chi tiét 15, ranh)

8



Bé mit bi bao ( bé mat chi tiét truc, con truot)

Tl

77777777777

Y /777771

Hinh 1.2:

1-16
2- truc

Hinh 1.3: 1- Ranh truot
2- Con truot

Kich thude ciia bé mat bao: D

Kich thudc cta bé mit bi bao: d

Mot lap ghép bao gio cling c6 chung moét kich thudc danh nghia cho hai chi
tiét lap ghép goi 1a kich thudc danh nghia cua lap ghép: Dy = dy,

Phén loai lap ghép: Cac mbi ghép sir dung trong ché tao may c6 thé phan loai

theo hinh dang b

& mat lap ghép.

- Lap ghép bé mat tron bao gdbm:

+ Lap ghép tru tron: bé mat lap ghép 1a bé mat try tron, hinh 1.2.

+ Lap ghép phang: bé mat lip ghép 1a hai mat phang song song, hinh 1.3.

+ Lip ghép con tron: bé mit 1ap ghép 13 mit non cut, hinh 1.4

5.

Lap ghép ren: bé mat 1ap ghép 12 mit xoan dc co dang profin tam giac, hinh
thang,...., hinh 1.
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Hinh 1.4: Ldp ghép cén tron

Hinh 1.5: Ldp ghép ren



Lip ghép truyén dong banh ring: Bé
mit ldp ghép 1a bé mat tiép xtc mot
cach chu ky cua cic rang banh rang
(thudng 13 bé mit than khai), hinh 1.6.

Trong thuc té cac mbi ghép cua
cac chi tiét may co dang lip ghép bé
mat tron hay lép ghép tru tron dugc su
dung nhiéu nhét. Pic tinh cua lap ghep
bé mit tron duoc xac dinh boi hiéu sb

kich thudc ctia bé mit bao va bi bao. Hinh 1.6: Lap ghép truyén déng
banh rang

Néu hiéu s6 d6 ¢6 gia tri dwong (D - d > 0) thi lip ghép ¢6 do ho, néu hiéu s6 ¢6
gia tri am (D - d < 0) thi ldp ghép c6 d6 dbi.

3.2. Céc loai lap ghép
3.2.1. Lap ghép c6 do ho
* Pgc diém: Trong lap ghép nay kich thudc ciia bé mit bao (16 ) ludn ludn

16n hon kich thudc ctia bé mit bi bao ( truc ) dam béo lap ghép ludn c6 do ho,

: | £ EEN\\\\ N\
%" £l £
\ VL V-c"
7

Hinh 1.7. Lap ghép long

* Ky hiéu va cong thirc tinh:

- Ki hiéu: D6 ho cia lap ghép ky hiéu 1a S;

- Congthac: S=D-d

Tuong ng véi cac kich thude gidi han cta truc (dmax , Amin), ctia 16 (Dmax ,
Dmin), lip ghép c6 do ho gi6i han:

+ Do ho gidi han 16n nhat:

Siax = Dmax = Omin; hay Smax =(Dmax-Dn) - (dmin- dn) = ES —ei
+ Do ho gidi han nho nhét:
10



Smin = Dmin = Omax; hay Smin =(Dmin-Dn) - (dmax - dn) = El —€s
(Dbi v6i mot 1ap ghép Dy = dy)
+ DJ ho trung binh: Stg

S _ Smax +Smin
™ 2

+ Dung sai ctia 46 ho hay dung sai cta lip ghép: Ts
Ts = Smax = Smin
= (Dmax = dmin)- (Dmin - Omax)
= (Dmax = Dmin) + ( dmax - dmin)
Hay Ts=Tp+ Ty

Nhu vay dung sai ctia d6 ho bang tong dung sai kich thudce 16 va dung sai kich
thudce truc. Dung sai do hd con goi 1a dung sai cua lap ghép. N6 dac trung cho mire

do chinh x4c yéu cau cua lap ghép.

3.2.2. Lap ghép c6 do doi
* Dac diém: Trong ldp ghép, kich thudc bé mat bao (10) ludn ludn nhé hon
kich thude bé mat bi bao (truc), dam bao lap ghép luén co6 do doi, hinh 1.8.

* Ky hiéu va cong thuece tinh:
Do doi cua lap ghép duoc ky hiéu va tinh nhu sau:
N=d-D

Tuong ng v&i cac kich thudc gidi han cia truc va 10, lap ghép co do doi gidi

han:

7 9

N

dmax

dmin

Dma
Dmin

Hinh 1.8 : Lap ghép chdt



- Do doi gidi han 16n nhat: Niyax
Nmax = Omax - Dmin hay Nmax = es — El
- Do doi gidi han nho nhét: Niin
Nmin = Omin- Dmax  hay Nmin = €i — ES
D0§ doé1 trung binh: Ntg

N e + N
2
Dung sai ciia 6 doi hay dung sai ciia lap ghép: Ty
Tn = Nmax = Nimin
= (dmax - Dmin) - (dmin - Dmax)
= ( Dmax - Dmin) + ( dmax - Omin)
Hay Tn =Tp + Ty

Ciing giéng nhu nhém lap ghép 1ong, dung sai ciia lap ghép chat 1a tong dung
sai kich thudc 16 va dung sai kich thudc truc.

NTB -

3.2.3. Lap ghép trung gian:
* Dac diém.' Trong lap ghép ne‘ly‘mién dung sai kich thudc bé mit bao (15) bd
tri xen lan mién dung sai kich thudc bé mat bi bao (truc), hinh 1.9.

Nhu vay kich thudc bé mat bao dugc phép dao dong trong pham vi co thé 16n
hon hodc nho hon kich thudc bé mat bi bao va lap ghép nhan duoc co6 thé co6 d§ ho
hoac do doi.

7 “

7
| 000 TN o1 WY

=

ax

o

Q
l_l

Dmax
Dmin
dmax
Nmax

Hinh 1.9. Lap ghép trung gian
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* Ki hiéu va cong thirc tinh:
- Do doi gidi han 16n nhat: Niyax
Nmax = Omax = Dmin hay Nmax = €s - El
- P06 ho gidi han 16n nhat : S
Smax = Dmax = Qmin hay Smax = ES - €i
- Dung sai cua lap ghép: Tsn
Tsn = Smax + Nmax
= ( Drmax - dmin) * (dmax = Dmin)
= ( Dmax - Dmin) * (dmax - Gmin )
Hay Tsn = Tp + Ty

Truong hop tri s6 d6 ho gidi han 16n nhét (Smax) 16n hon tri s6 ¢ doi gidi han
16n nhit (Npma) thi ta tinh d6 hé trung binh:
S — Smax— Nmax
B 2

Nguoc lai néu trj s6 do doi gii han 16n nhat (Nma) 16n hon tri s6 do doi givi
han 16n nhat (Smax) thi ta tinh d§ déi trung binh

N - I\Imax_S’max
B ~— 2

4. Hé thong dung sai

Muc tiéu:
- Trinh bay dugc khai niém, dac diém cua hé théng 16, hé théng truc;
- Van dung ly thuyét da hoc dé giai céac bai tap vé hé théng 16, truc;

- Cén than, chinh x4c trong tinh toan, chu dong va tich cuc sang tao trong
hoc tap.

13



4.1. Hé thong 16

La tap hop cac kiéu llép, & d6 khi cing mot cip chinh x4c va cung kich thudc
danh nghia thi cac kiéu lap chi khac nhau ¢ kich thude gioi han cua chi tiét truc
(mat bi bao) con kich thudc gidgi han cta chi tiét 16 (mat bao) khong thay doi , hinh
1.10.

Trong hé thong lf), 16 1a chi tiét co ban nén goi 1a hé thdng 186 co ban. Kich
thudc gidi han nhé nhat caa 16 bang kich thudc danh nghia, nhu vay sai 1éch
gidi han dudi cta 16 bang khong.

Dmin = Dn — El = Dpin - Dn

EI=0

\| =]

l_ \ 4
NANANNNNNANNANNNNNNNY 1

Jo

N
Ik

Diin= Dn

Hinh 1.10: Hé théng 16 co ban

4.2. Hé théng truc

La tap hop cac kiéu lap, & d6 khi cting mot cap chinh xac cung kich thudc
danh nghta thi cac kiéu lap chi khac nhau ¢ kich thudc gidi han cua chi tiét 10 (mat
bao) con kich thudce gidi han cua truc (mat bi bao) khong thay doi, hinh 1.11.

Trong h¢ théng truc, truc 1a chi tiét co ban nén goi la h¢ théng truc co ban.

Kich thudc gii han 16n nhat cta truc bang kich thude danh nghia, nhu vay sai léch
g161 han trén cua truc bang khong.

Omax = dn — €S = dmax - dn
es=0
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5. So dd lip ghép
Muc tiéu:

- Trinh bay duoc quy udc vé biéu d6 phan bd mién dung sai va xac dinh lap
ghép;

- V& dung biéu do phan bd mién dung sai va x4c dinh duoc dic tinh cta lap
ghép;

- Can thén, chinh x4c trong tinh toan va vé& so do xac dinh lap ghép.

5.1. Quy udc vé& biéu do

Pé don gian va thun tién trong tinh toan nguoi ta bicu dién lap ghép dudi
dang so d6 phan bé mién dung sai.

Dung hé truc toa do vuong gbc vdi truc tung biéu thi sai léch cta kich thude
tinh theo micromet (um) (1 pm = 10  mm), truc hoanh biéu thi vi tri cta kich
thudc danh nghia (tai vi tri d6 sai I¢ch kich thq’éc‘béng khong nén con goi 1a duong
khong). Sai 1éch cua kich thudc dugc phan bd vé hai phia so véi kich thudc danh
nghia (duong khong), sai 1éch duong ¢ phia trén, sai Iéch &m ¢ phia dudi. Mién
bao goém giira hai sai 1éch gi6i han 1 mién dung sai kich thuéc, dugc biéu thi bang
hinh chir nhat.

~ Duva va vi tri tuong quan gitra mién dyng sai kich thude 16 va truc dé xac dinh
lap ghép. Néu mién dung sai kich thudc 16 ndm cao hon mién dung sai kich thudc
tryc thi lap ghep thude lap 16ng, mién dung sai kich thuoc 16 ndm thap hon 1a lap
chit, con néu mién dung sai kich thudc 16 va truc nam xen 1an nhau 1a lap ghép
trung gian.

Vidu:

Cho lap ghép co kich thudc danh nghia dy = 40 mm.

Sai léch gi6i han kich thuéc 16 14 ES = + 25 um, EI = 0.

Sai Iéch gidi han kich thudce truc la es = - 25um, ei = - 50 um.

15



- Biéu dién so d6 phan bo mién dung sai um 4

cta ldp ghép;

- Xac dinh dic tinh cua lip ghép va tinh trj
sO gid1 han cua do ho hoac +25 7 7 y
do doi truc tiép trén so dd. / L

Giai: * /

0
~ 1A " " , Y
- V¢ hé truc toa d§ vudng goc g
+ Truc tung c6 so do theo um ° " N
v

+ Truc hoanh khong c6 s6 do ma chi biéu -25 \\

_\
thi kich thudc danh nghia, &
hinh 1.12. -50 b &

\\, Y
Trén tryc tung lay 1 diém co tung do +
25um g voi sai 1éch gisi han trén cua 16 (ES) Hi
A o o A e . 1% inh 1.12

va diém c6 tung do 0 tng voi sal léch giéi han dudi cua 1o
(EI). V& hinh chir nhat c6 canh ding la khoang cach gitra hai sai 1éch giéi han.
Nhu vay s6 do ctia canh ding chinh 1a tri s6 dung sai kich thudc 15, Hai canh ndm
ngang cua hinh chir nhat Gng véi hai vi tri cta sai l1éch gidi han dong thoi cling 1a
vi tri cua kich thudce gidi han.

d, =

Tuong ty nhu ddi véi kich thude 16, dé biéu thi mién dung sai kich thude truc
ta 1y hai diém ung véi - 25 um va - 50 um, hai canh dtng hinh chit nhat chinh Ia
dung sai kich thudc truc, con hai canh ndm ngang hinh chit nhat 13 vi tri kich thudc
gi6i han, hinh 1.12

_ - Dbac tinh cua lép‘ ghép duoc xac dinh dya vao vi tri twong quan gitra hai
mién dung sai. O ddy mién dung sai kich thudc 10 Tp nam phia trén mién dung sai
kich thude truc T, nghia la kich thude 16 ludn 16n kich thude truc, do vay lap ghép
ludn luon c6 d6 ho, doé 1a lap 16ng.

D6 hé gidi han cia lap ghép duoc xac dinh truc tiép trén so do:
Smax = 75 um
max [ }_)TS:SOMm_
Smin = 25 Mm
6. Bai tap
Muc tiéu:
- (141 dugc cac bai tap trong chuong thanh thao chinh xac;

- Rén tinh can than, chinh xac trong tinh toan, vé& biéu d6 va xéac dinh lap
ghep, tich cuc, chu dong sang tao trong hoc tap.
6.1. Biét kich thudc danh nghia cua chi tiét truc c6 dn= 25mm, céc sai léch gio1
han kich thuéce truc 1a: es = + 0,053mm; ei = + 0,020mm

- Tinh cac kich thudc gidi han va dung sai cua chi tiét truc;
16



- Kich thudc thuc cta chi tiét truc sau khi gia cong do duoc 1a:
din = 25,015mm chi tiét truc da gia cong c6 dat yéu cau khong?
- Ghi kich thuéc chi tiét trén ban v&.
Giai:
- Ap dung céc cong thuc da hoc ta co:

dmax = dn + €5 = 25 + 0,053 = 25,053 mm

dmin = dn + €1 = 25 + 0,020 = 25,020 mm

Ty = dmax - dmin = 25,053 - 25,020 = 0,033 mm

Hay Tq=es - ei = 0,053 - 0,020 = 0,033 mm
- Chi tiét tryc khong dat yéu cau khi kich thudc thuc ciia nd khong thoa
min bat dang thirc:

Onax = O > dmin MA & diy dmax > dmin > din, cu thé 25,053 > 25,020 >
25,015 mm.

’ . ’ r s LA A 5 ~ (D25+0'053 7 ~ ¢ [
- Cach ghi kich thudce chi tiét trén ban vé +0,020 ( Trong do chir “¢

biéu thi kich thuéc dwong kinh).
6.2. Cho mot lap ghép trong do6 kich thudc 16 13 60, kich thudc truc 1a
$6075%"  hay tinh:
- Kich thudce gidi han va dung sai kich thudce 16 va truc
- Tinh d¢ ho gidi han, d6 hd trung binh va dung sai cua lap ghép.
Giai:
Theo s6 liéu di cho ta co:

ES =+0,03mm es=-0,04 mm
15 #601ES e $BO{E= 000

- Tinh kich thudc giéi han va dung sai cta cac chi tiét:
+ Dbi v6i 16:

Dmax = ES + Dy = 0,03 + 60 = 60,03 mm

Dmin = El + Dy =0 + 60 = 60 mm

To=ES-EI=0,03-0=0,03mm
Hay Tp = Dmax - dmin = 60,03 - 60 = 0,03 mm
+ Pdi vai truc:

max = €S + dn = - 0,04 + 60 = 59,96 mm
dmin =€l + dy=-0,1 + 60 = 59,90 mm
17



T4 = dmax - dmin = 59,96 - 59,90 = 0,06 mm

Hay Tq=es-ei =-0,04-(-0,1) =0,06 mm

- D0 ho gidi han, d6 ho trung binh va dung sai cia lap ghép:
Smax = Dmax- dmin -~ = 60,03 - 59,90 = 0,13 mm

Hay Smax = ES - €1 =0,03 - (- 0,1) = 0,13 mm
Smin = Dmin - dmax = 60 - 59,96 = 0,04 mm

Hay Smin =El -es=0- (- 0,04) = 0,04 mm
. = Swex + Snn _ 0,13+0,04

2

Ts = Smax = Smin = 0,13 - 0,04 = 0,09 mm

Hay Ts=Tp+ T4 =0,03 + 0,06 = 0,09 mm

6.3. Cho mot lap ghép theo hé thong 16 co ban dudng kinh danh nghia 1a 50mm.

=0,085mm

Dung sai truc 1a 40 pm; dung sai cta 16 1a 0,03mm. P6 ho nho nhat 13 0,0l mm.
- Tinh céac gia tr1 sai Iéch gio1 han, kich thude gidi han cua 2 chi tiét 16 va
truc?
- Tinh d6 ho hodc do dbi gidi han, trung binh va dung sai cta lap ghép.
- Truc gia cong xong do dugc 49,98mm c6 dung duge khong? Tai sao?
Giai:
- Tinh ES,El es, ei?
Theo bai ra lap ghép theo hé 16 nén Dyin = Dy =50 mm — EI =0
Theo cong thiac: To =ES-EI > ES=Tp
Thay s6 ES = 0,03 mm = 30 um
Theo cOng thirc: Smin=EI - €s
—es = El - Spin=0-0,01 =-0,01 mm =-10 um
Theo cong thirc: Tg=es - €i
—>ei=es-Tyg =-10- 40 =-50 um =-0,05 mm.
Nhu vay tri s6 cac sai 1éch gi61 han cac chi tiét nhu sau:
. J ES=30um es =-10pum
Lo EI=0um Tr‘-lc{ei=—50um
- Tinh Drmax ; Dimin ; max ; min
Dmax = ES + Dpn = 0,03 + 50 = 50,03 mm
Dmin =El+ Dpn =0+ 50 = 50 mm
18



Omax = €S+ dpy =- 0,01 + 50 =49,99mm

dmin = e€i +dpn =- 0,05 + 50 = 49,95mm
- Tinh Smax ; Smin Sta; Ts

Smax = ES - €i =0,03 - (- 0,05) = 0,08mm
Hay Smax = Dmax - dmin = 50,03 - 49,95 = 0,08mm
Theo bai ra Spi, =0,01mm
s — Siax T Siin _ 0,08 + 0,01

2
Ts= Smax- Smin = 0,08 - 0,01 = 0,07mm

Hay Ts=Tp+ Tp =0,03 + 0,04 = 0,07mm

- Truc gia cong xong do dugc dp = 49,98mm ¢ dung duoc vi theo yéu cau

cua kich thuéc truc dung duoc khi:

drax > dih > dmin ma & dAy dmax > iy > dimin cu thé 49,99 > 49,98 > 49,95

mm.

= 0,045mm

6.4. Cho lap ghép c6 kich thuéc danh nghia dy = 36 mm, sai 1éch gi6i han

cua cac kich thuoec:

~f ES=+25um es=+18 um o
LoV g1=0 ;Tmc{ei: +2 pum +25 3

- V& biéu dd phan bd mién dung sai 8T

1&p ghép? Sl T ;
- Xac dinh dic tinh lap ghép va tri sd ; +2 v

gi61 han tuong Ung. -
Gidi: S Hinh 1.13
- Biéu do phan b6 mién dung sai lap _llg

ghép (hinh 1.14).

- Nhin biéu do ta théy mién dung sai kich thudce truc (Tp) nam xen 1an véi
mién dung sai kich thuédce 16 (Tq). Nhu vay kich thudce 16 c6 thé 16n hon hoac nho
hon kich thudc truc, do vay lap ghép tao thanh c6 thé co d6 ho hodc do doéi. bo 1a
dac tinh cua lap ghép trung gian. Do ho gidi han 16n nhat va do doéi giol han 16n

nhat cua lap ghép la:
Smax = 23 um

Nmax = 18 um }—> Ts,n = Smax + Nmax =23 + 18 = 41um
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6.5. Cho mot lap ghép theo hé théng truc co ban duong kinh danh nghia 13 100mm.
Dung sai truc 1a 30um; dung sai cia 16 14 0,02mm. Do doi nho nhit 1a 0,04mm.

- Tinh cac gia tri sai 1éch gidi han.
- Tinh d6 ho hodc do doi gidi han, trung binh va dung sai ctia lap ghép?

- Tinh kich thudc gidi han cua 16 va truc. Ld gia cong xong do duoc
99,98mm c6 dung dugc khong? Tai sao?

Giai:
- Tinh ES,El es, ei?
Theo bai ra lip ghép theo hé truc nén dma = dy = 100mm — es =0
Theo cong thirc: Tq=es - el —> ei =-Ty
Thay s6 ei =-30pum
Theo cong thiic: Nmin= €i - ES
—>ES=¢ei-Npin=-30-40=-70 um =- 0,07 mm
Theo cong thiac Tp = ES - El
—> EI=ES-Tp=-70-20=-90 um =-0,09 mm
Nhu vay tri sb cac sai léch gi61 han cac chi tiét nhu sau:
es =0 um _ ES=-70pum
Tl’l.lC{ei:-3Oum LOEI=-90 pm
- Tinh Nmax ; Nmin N78 ; TN
Nmax = €S- El =0 - (- 0,09) = 0,09 mm
Hay Nmax= dmax - Dmin=100 - 99,91= 0,09 mm
Theo bai ra Npin = 0,04 mm
N, +N, 009+004
) =
Tn= Nmax- Nmin = 0,09 - 0,04 = 0,05 mm
Hay Ts=Tp+ Tp=0,03 + 0,02 = 0,05 mm
- Tinh Dmax ; Drmin ; Qmax ; Omin
max = ES + Dpy = - 0,07 + 100 = 99,93 mm
Dmin = El' + Dpy =-0,09 + 100 = 99,91 mm
Omax = €S + dpn = 0 + 100 = 100mm
dmin=€i + dpy =- 0,03 + 100 = 99,97mm

Kich thudce 16 gia cong xong do dugc Dy = 99,98mm khong dung duge vi
theo yéu cau cua kich thude 16 dung duge khi:
20
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Dmax> Dth > Dinin ma & day Din >Dinax > Dinin cu thé 99,98 > 99,93 > 99,91 mm.

CAU HOI ON TAP
1. Thé nao 1a tinh 1dp 1an? Y nghia ctia n6 d6i voi san xudt va st dung.
2. Phan biét kich thudc danh nghia, kich thudc thuce, kich thudc gioi han.

3. Tai sao phai qui dinh kich thudc gi6i han cua chi tiét. Diéu kién dé danh gia kich
thudc chi tiét che tao ra dat yéu cau hay khong dat yéu cau ?

4. Dung sai la gi? Phan bi¢t dung sai kich thudc chi ‘gié't va dung sai lap ghép. Viét
cong thtrc tinh dung sai kich thudc chi tiét, dung sai lap ghép.

5. Thé nao 1a sai 1éch gi61 han, cach ki hi¢u va cong thure tinh?

6. Néu dic diém va cong thirc tinh cho cac nhém 1ap ghép?

7. Thé nao 13 hé 18 co ban. Hé théng 18 co ban c6 dic diém gi?

8. Thé nao 1a hé truc co ban. Hé théng truc co ban c6 dic diém gi?

9. Bicu dién so d6 lap ghép c6 loi gi? Trinh bay cach biéu dién so dd lap ghép cho
vi du minh hoa.

BAI TAP
1. Chi tiét truc c6 kich thudc danh nghia la 35 mm, kich thudc gidi han 16n nhat 1a
35,04 mm, kich thudc gidi han nho nhat 1a 34,98 mm.
a) Tinh cac sai léch gii han va dung sai cua chi tiét truc.
b) Cach ghi kich thudc chi tiét truc trén ban vé.

¢) Chi tiét truc gia cong xong do duoc 35,01 mm c6 dung duoc khong? Tai
Sao.

A X ’ ’ ’ A 5 ~ 12 0,03
2. Chi tiét 10 ¢6 kich thudc trén ban veé la (D7Oi0,02

a) Tinh kich thudc gi6i han va dung sai chi tiét?
b) Ld gia cong xong do duoc ¢$70,04 mm cé dung duge khong? Tai sao?

3. Tinh kich thudc giéi han va dung sai kich thudc chi tiét trong cac trudng hop
Sau.

a) ©80;" c) P160° 5 e) ®90Y
b) ®10077¢ d) ©72°% f) ®120500

4. Cho mdt lip ghép trong d6 kich thudc 15 1a ¢80*%% kich thudc truc la
¢8o+0,09
+0,06
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a) Tinh kich thudc gidi han va dung sai cua 1 va truc?
b) Tinh do hé hodc d6 dbi gidi han, trung binh va dung sai lap ghép.

5. Cho mot lap ghép theo hé thdng 16 co ban, dudng kinh danh nghia 13 75mm.
Dung sai truc 1a 0,04 mm; dung sai cua 16 12 30 um. Do hé nhé nhat 1a 0,01 mm.

a) Tinh kich thudc gidi han cta 16 va tryc.

b) Tinh d6 ho hodc d6 doi gisi han, trung binh va dung sai lip ghép.

¢) Truc gia cong xong do dugc 74,96 mm c6 dung dugc khong? Tai sao?
6. Cho mot lap ghép chat co: L3 ¢80 ; truc ¢ 8075 o, , hdy tinh

a) Trisd do doi gi6i han, do doi trung binh cua lip ghép.

b) Dung sai cta 15, truc va dung sai cua lap ghép.
7. Cho mot lap ghép trung gian ¢ : LS ¢70 *%92 ; tryc ¢70 04, .

a) Tinh kich thudc gidi han va dung sai cta tryc, 16.

b) Tinh tri s6 d6 ho, do doi gidi va d6 ho hodc d6 doi trung binh?

¢) Tinh dung sai lip ghép ?
8. Cho lap ghép c6 kich thudc danh nghia dy = 62mm, sai léch gidi han cac
kich thuéc:

~ § ES=+30pum {es:+60pm
Lo =0 Tryc \ gi= +41 um

a) V& biéu d6 phan b mién dung sai lap ghép?
b) Xac dinh dic tinh lap ghép va trj s6 gidi han tuong tng.
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CHUONG 2
DUNG SAI LAP GHEP CAC BE MAT TRON

Giéi thi¢u:

Dé dap ung yéu cau phat trién va hoi nhap voi nén kinh té thé giéi, nha nudce
Viét Nam dé ban hanh hang loat cac ti€u chuan ky thuat, trong d6 co ti€u chuan
dung sai lap ghép be mat tron: TCVN 2245 - 99. Tiéu chuan duoc xay dyng trén
co so tiéu chuan quoc té 1S0286 - 1:1998. Hé thong dung sai lap ghép 14 tap hop
cac dung sai va lap ghép duogc thanh lap theo quy ludt va dua thanh tiéu chuan
thong nhat.

Muc tiéu:

- Trinh bay duoc cac quy dinh cta hé thong dung sai ldp ghép cac bé mit
tron theo ti€u chuan Viét nam (TCVN 2245 - 99);

- Ghi va doc dugc cac gia tri dung sai trén ban v¢

- Tra thanh thao cac bang tra dung sai (theo TCVN 2245 - 99) ;

- Rén luyén tinh can than, nghiém tlc, kha niang ghi nhé chinh xac trong hoc
tap.

N0i dung chinh:
1. Hé thong dung sai lip ghép
Muc tiéu:

- Trinh bay dugc cac quy dinh cua hé théng dung sai lip ghép cac bé mit
tron theo ti€u chuan Viét nam (TCVN 2245 - 99);

- Co tinh nghiém tuc, can than, kha ning ghi nhé cac quy dinh ctia hé thong
dung sai lap ghép.
1.1. Hé co ban

Theo TCVN quy dinh hai hé co ban ctia dung sai 12 hé théng 16 va hé thong
truc.
1.1.1. Hé théng 16 co ban

La hé théng cac kiéu lép ma vi trivcﬁa mién glung sai 16 1a ¢6 dinh, con mudn
dugc cac ki€u lap khac nhau ta thay doi vi tri mi€n dung sai cta truc so véi kich
thudc danh nghia, ( hinh 2.1). Trong h¢ thong 16 co ban, mién dung sai 10 co ban
duoc ky hi¢u la H va co6 dac tinh.



um
Tq

El=0 T.4|H
ES=+To ‘ d

Tq

Dn

Hinh 2.1. So d6 biéu dién hé thong 16 co ban

To: 1a tri sb dung sai kich thudc 16 co ban, dugc xac dinh tuy thudc vao cép
chinh xac va kich thuéc danh nghia.

1.1.2. Hé thdng truc co ban

La hé thong cac kiéu lap ma vi tri cia mién dung sai truc 1a c6 dinh, con
mudn dugc céac kiéu lap khac nhau ta thay do6i vi tri mién dung sai cia 16 so voi
kich thudc danh nghia, (hinh 2.2). .

Trong hé thong truc co ban, mién dung sai truc co ban duoc ky hiéu 1a h va co
dac tinh:

§m
To

Td{ h o

es=0
ei:-Td

dn

To

Hinh 2.2. So dé biéu dién hé théng truc co ban

Tq: 12 tri s6 dung sai kich thudc truc co ban, dugc xéac dinh tuy thude vao cép
chinh x4c va kich thudc danh nghia.

1.2. Cép chinh xé4c (cdp dung sai tiéu chuén)

Dung sai n6i1 1én d6 chinh xac vé kich thudc ma chi tiét gia cong yéu cau. Néu
tr1 sO dung sai cang bé thi d§ chinh xac cang cao va nguoc lai.
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Vay cap chinh xac 13 tap hop cac dung sai tuong tmg véi mot mirc d6 chinh
xéac nhu nhau ddi véi tat ca cac kich thude danh nghia. TCVN 2244:1991 quy dinh
20 cép chinh xac khac nhau (cAp dung sai tiéu chuan). Theo thtr ty do chinh xac
giam dan va ky hiéu la: ITOL; ITO; IT1; IT2; IT3......; IT18 tir cdp IT1 + IT18
dugc st dung phod bién hién nay.

- Céap IT1 + IT4 dung cho céc kich thudc yéu cau do chinh x4c rat caonhu
cac kich thudc ciia mau chuan, kich thudc chinh xac cao cua chi ti€t trong dung cu
do.

- Céap IT5; IT6 thuong sir dung trong linh vuc co khi chinh xac. Cap IT7;
IT8 thuong st dung trong linh vuc co khi thong dung.

- Cap IT9 + IT11 thuong sir dung trong linh vuc co khi 16n (chi tiét co kich
thudc 16n).

- Cép IT12 + IT16 thudng sir dung d6i voi nhitng kich thudc chi tiét yéu cau
gia cong tho.

Tri s6 dung sai tng véi ting cp chinh xac dugc tinh theo cong thire T, va chi
dan cu thé trong bang 2.1 doi voi kich thude tir 1 + 500 mm.

Vidu: ¢ cap IT7 thi cong thire tinh la : T = 161, tri s6 a tuong tmg vai IT7 1a
16 con & cap IT8 thi : T = 251, tri sO a twong ung 1a 25.

Nguoi ta c6 thé dung trj s6 a dé so sanh murc @ chinh xac cta hai kich thudc
bat ky.
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1.3. Khoang kich thudc danh nghia
Bang 2.2. Khoang kich thudc danh nghia (mm)

Kich thuéc danh nghia dén 500mm
Khodng chinh Khodng trung gian
Trén Pén va bao gdm Trén Pén va bao gdm
- 3
6
10
10 18 10 14
14 18
18 30 18 24
24 30
30 50 30 40
40 50
50 80 50 65
65 80
80 120 80 100
100 120
120 180 120 140
140 160
160 180
180 250 180 200
200 225
225 250
250 315 250 280
280 315
315 400 315 355
355 400
400 500 400 450
450 500
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Trong cung mdt cap chinh xac thi tri s6 dung sai chi phu thudc vao i tirc 1a
phu thudc vao kich thudc. Néu qui dinh dung sai cho tit ca cac kich thudc thi sb
gia tri dung sai s& rat 1on, bang gia tri dung sai tiéu chuan s& phtec tap, s dung
khong tién lgi. Mat khac theo quan hé cong thirc dung sai thi dung sai cua céc kich
thude lién ké nhau sai khac nhau khong dang ké. Vi vay dé don gian, thuan tién
cho str dung nguoi ta phai phan khoang cach kich thuéc danh nghia va moi khoang
chi quy dinh mét tri s dung sai dic trung, tinh theo trj sb trung binh cua khoang:

D=.,/D,D, (D;vaD;la 2 kich thudc bién cua khoang). Pbi vai kich thude tir 1 +
500mm ngudi ta c6 thé phan thanh 13 dén 25 khoang, bang 2.2.

Do vay trong cong thuc tinh dung sai thi don vi dung sai i duge tinh dbi véi
tung khoang kich thudc danh nghia, bang 2.1. Theo cong thirc do, tri s dung sai
da duoc tinh va dua thanh bang ti€u chuan, bang 2.3.

Vi du:.

Cho kich thude truc: D453 va DPL2570'2* | Hoi kich thude
nao yéu cau do chinh xac cao hon?

Giai:

Pé so sanh mitc d6 chinh x4c cua hai kich thuée bat ki ta phai dua vao hé s6 a
. Tt cong thec T = a.i taco:a=TI.

o ) ~0,075 . .
Péi véi kich thuoe P45 _012 thi:

D45 95 { Tus=-0,075 - (- 0,12)= 0,045 mm = 45 um
Tu bang 2.1, tng voi khoang kich thude 30 + 50mm ta tra duogc: is5 = 1,56.

T, 45
dy: @, =% = 22 2885
Vay: & =5 T 758
Péi voi kich thude CI)125_004 thi:

D125 02 T.p5=-0,04- (- 0,1) = 0,06 mm = 60 um
Tu bang 2.1, tng voi khoang kich thude 120 + 180mm ta tra duoc: 125 = 2,52.
T,os 125

ay: a = = ~ 23,81
Vay: Sz i. 252

Ta nhan thay rang : ais = 23,81 < ass 28,85 vay kich thudc truc (13125‘0 o

. —0,075
yéu cau do chinh xac cao hon @45_0,12
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1.4 Sai léch co ban (SLCB):

Sai 1éch co ban 1a mot ham cua kich thude, nd xac dinh vi tri mién dung sai so
vé6i kich thuéce danh nghia. Néu mién dung sai ndm & phia trén duong kich thudc
danh nghia thi SLCB 1 sai 1éch dudi (ei hoidc EI), néu mién dung sai ndm & phia
dudi duong kich thude danh nghia thi SLCB 1a sai 1éch trén (es hodc ES), hinh 2.3.

s}\\\

A 72) 1 A
(<B) wn
_ Ll —
[<5) LLl
\ \ v M
A [} AT A A A
z 2 8 0
‘g E + \g 15 |_D
=l e n y 5 = A \
= = @ V A = on AV wn
Sl / £ |= / <
ﬁ = 'S ¢ / = = = [a)] / M
2|s % = SE " u
=
A / \ v % A

Hinh 2.3: So do biéu afiéNn sai lech co ban ‘
Sai I¢ch co ban ctia day mién dung sai doi véi kich thudce 16 duoce ki hi€u bang

chirin hoa: A; B; C; D........... ; ZA; ZB; ZC, hinh 2.4.
‘ Sai I¢ch co ban cua day mién dung sai ddi voi kich thude truc duogc ki hiéu
bang chir thuong: a; b; c; d......... ; za; zb; zc, hinh 2.4.

Mién dung sai truc
N @c
RN

ffgg L5
yy q eef éaa kmnp
o s
<
= Z
= pa Z
25 |
o zZ
%
AR Mién dung sai 16
g
BN
N
cNg
N NN
CDDEM y
< . FGGHéa B
ek e
=k s 2
=|<=
2l s \ . A .
M| S Hinh 2.4: Vi tri cac mién dung sai ung

voi cac sai léch co ban cua truc va 1o
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Tir hinh 2.4 ta nhan thdy mudn hinh thanh mét kiéu lap trong hé théng 16 co
ban, ta phdi hop mién dung sai c6 SLCB 1a H véi mién dung sai bat ky nao cua
tryc, chang han phdi hop mién dung sai ¢6 SLCB 14 H v6i mién dung sai truc c¢6
SLCB la f ta dugc kiéu lap H/f. Tuong tu, khi phdi hop mién dung sai truc véi
SLCB 14 h v6i bat ky mién dung sai nao cua 16 ta duoc kiéu lip trong hé truc co
ban, chéng han: E/h, F/h, ...

Lip ghép bao gior ciing dugc tao thanh boi sy phdi hop cia 2 mién dung sai
kich thuédc 16 va tryc. Cung kich thude danh nghia thi d6 lon cua mién dung sai
phu thudc vao cap chinh xac yéu cau (xem bang 2.3), con vi tri mién dung sai thi
tuy thudc vao dic tinh yéu ciu cua lap ghép va dugc biéu thi bang trji sé SLCB.

Tur tri s6 dung sai tiéu chuan va tri sd sai 1éch co ban ta xac dinh duoc gia tri
cac sai léch gidi han (ES; EI; hodc es; ei ) d6i voi mién dung sai tiéu chuan.

Vi du: Chi tiét 16 co kich thudc danh nghia Dy = 46 mm, mién dung sai kich
thudc 1a K7. Tinh céc sai 1éch gidi han cua kich thudce.

Giai:

- Tu bang 2.3, dya vao Dy = 46mm. umg voi kich thude danh nghia nam
trong khoang 30 + 50mm va cap chinh xac 7, nghia 1a cap dung sai ti€éu chuan IT7,
ta tra dugc tri s6 dung sai Tss = 25um.

- Tu bang 2.4, cling dua vao khoang kich thuéc danh nghia va cip dung sai
tiéu chuan nhu trén ta tra duogc tr1 sO SLCB.

+ Sai léch gi6i han trén ES:
ES=-2+AV6iA=9
ES=-2+9 =+ 7um
+ Sai léch giéi han dudi EI:
=ES-T=+7-25=-18 um

Vay sai 1éch giéi han tne véi mién dung sai kich thudce di cho 1a:
ES=+7um
¢46K7q El =- 18um

- T sO céc sai léch gidi han tuong mg voi cac mién dung sai tiéu chuan chi
dan trong bang 1 va 2 theo tiéu chuan TCVN 2245 — 99, phu luc 1.

1.5. Bang dung sai tiéu chuan

30



L'6 | €9 14 G'C GG'T | 160 €90 0ov 0G9¢ | GS9T L6 €9 oy Lc 00S 0[0)%
68 | L'S | 9¢ €¢ v'T 680 LS'0 09¢€ 0€C | OV 68 LS 9¢ q¢ 0[0)% qre
T8 | ¢S | C¢ 1¢C €T 180 ¢s'0 0¢ce 0T¢ | O€T 18 ¢S [ (4 q1e 0S¢
'L | 9% | 6C G8'T | STT | ¢L0 90 06¢ G8T | GTT ¢l 174 6¢ 0¢ 0S¢ 08T
€9 14 GC 97 T £9°0 v'0 0S¢ 09T | 00T €9 oy 14 81 08T 0ct
v's | §¢ | ¢¢ v'T /80 | ¥S'0 Ge'o 0¢c ovt | /8 4% St (44 qT 0¢tT 08
9 € 67T Al v.'0 | 9¥'0 €0 06T ¢t | VL 174 0€ 61 €T 08 0§
6€ | G¢ | 97T T 290 | 6£0 TAl 091 00T | ¢9 6€ 14 91 11 09 0€
ge | T2 | €1 ¥8'0 | ¢50 | €€0 12°0 0T 8 [4S €e T¢ el 6 0€ 8T
L'C | 8T | 17T L0 ev'o | LZ0 8T'0 07T 0. ey Le 8T 1T 8 8T ot
¢¢ | ST | 60 8G'0 | 9¢'0 | ¢C0 ANY) 06 3174 9¢ (44 qT 6 9 0T 9
8T | ¢T | GL0 | 870 €0 8T'0 AN 7 3174 0€ 8T [4) 8 q 9 €
v'T T 9'0 ¥'0 GZ'o | vT'0 10 09 oy T4 14" 0] 9 14 € -
wuw wri
Eww oeq

Ies bunQ BA U3 ugal

8TLI | ATLI | 9TLI | STLI | ¥TL1l | €ETLI ¢TI TTLI | OTLI | 641 | 81l L1] 91l | Gl1lI (wr)erySu
BT TIGTY TeS SUTP UBT) quep 00Nyl yory

upny> N1 10 Sunp oS i] €7 ubg

31



pdnidu g8 o gy Ly 0y 0% 3 URN

32

; : uil
O QT WD O TOA QP WON) W] NP P 03 0 ‘7] 5 16w 7] 1 deaipa R g7 os in npu (¥ ugp £ tes Funp 09 383 1A 104 T
€T+ | LI+ RN | ik I 00s sk
o] Wt | Op+ | fT¢ 0 gt 0 foe- | 8- | sEi- ) 0t T
T+ | PIL+ =S - | ook | SSE
6L+ | 201+ W+ | Lot | 1T 0 E.. 0 _.E - | gzl .Em T oIt
BLl| Qg . _ . B 1% NRT
NEREE pe+ | BE+- | 0T+ 0 o+ 0 | L 06— _”.:._ 061 - o
OFT+ | $8+ . _ _ 052 (e
QL+ | OB+ | oog+ | IEF | LTT 0 b+ 0 | §1- | o5= | oQ0T-| OLL- [ 002
Wi+ | AL+ i o 00z 0%l
Wi+ | 80+ . Al 081 091
OOT+ | 69+ | b+ | L2+ | s1+ 0 g+ | B |y e | g | ss= | spr= o091 | 0¥
o+ | €9+ . | . : deaeru : i 071
6Lt | Fet R | opFuon N [ (ivd] o0l
L+ | 1er | L&' | | El AT Bl 0| 21— | oe- | ZL- [ 020 =T =
65+ | sr+ w WY A o8 ¢
g marora S S FR AR 0 g+ | 0 | OT= | 06--] 09— | 00T~ —5 s
. R TS : 0c oF
£+ pE+ | 0T+ | LIF ] 6+ 0 T+ 0 |-6-.| sT- | 05— o8- .
. N Ok TS
i+ | st |ar | st | 8+ 0 g+ 0 | i |oe- |- | - X
bT+ o+ | 8+ I+ L+ 0 [+ 0 b= o= Te~ | 08~ w” ﬂ
¥ Gl+ | Cl+ | QI+ | 9f 0 I+ 0| §- | €l W | - i il
6l+ | CI+ | 21+ | 8+ r 0 T+ . o | #- ] o= log- | og- g £
i+ | Ol+* | OF b+ T+ 0 0 0 t— | 9- | wi- | 02— £
. 3
: R e A 3 I L O A IR e o
gy n3m mg Bunp dgd 16w oy _EEE __”.E“ _MH __mmum .._wwhﬂ_h UENY2 0310 ks m_.___g_u_"_mu 10w o [QH{HY)]
v 2 3
(12) 10np 4og| 1eg ($3) U30) 439] g AT o el

W7 Ofii) DNO UDq .02 YI3] IS OV OS iL] “p'7 UL



(W] - Hugq 1 Aep) w6 - = g3 "ww g1¢ + 07 Busoyy Buon gjy 980 10n 1wp 131q 2bp doy Funhl] ¢
Wil g - = 4 §E — = 5] op opuily = 7w (£ + §1 1 Fugouy Buon 05 Wi o= g+ 7 — =54 op op 'um g = ¢ "ww ¢ + g Jupoyy Juon i
"R Ja Sueq ena tpyd vaq £ v 9s [n Sunp Sey L1 (W0 08g ) uap OF URp J Y29 9 TA R (W0S 08 BA) 3D N W TS 05 imquip opx 3

uzAndu g 1o gl Hﬂﬂ G QES 9 Uil ey QUL UEYD 0F 101 UG we) 300D 241 03 pu *3( 95 10w g1 U dp toa Fup 11 o5 190 0 117 wap 57 s Sunp 289 583 194 10 T

33

wi|izsen] zer- : Z oo | ocy
. - lt = yg
L A A S o e 0 | v+0r- | g7- | veeL Ve 0| 0z+ | 89+ | SEr+ 08T H— o
80T— | vl1- | . ] ol : . oor | cce
A B AR oy oo 12 0 | vE- | 17| VHIT V- 1a| BI+ | o+ LTI+ | OITe et
; 0Ll- | 6 —= = . : STE | ORT
= - - — 4+ +
6T o | & | & 5= po [1e 0 | vtrE— | 07— | vHOT V- ~ O LT+ [ 9+ | 00T+ | 06T+ 0RL 05T
oFl=| - : - 05Z STE
oz (L1 | & | 9 [oE1-] DR- | ns- 0 | VHIE- | L1-| VeI LV O [-$1+ | os+ [ oo1+ | 0L1+| €2z | 00T
z71- | Le- | 002 | o8l
R01- | Ro- . _..hF_H,,ﬂw o8l | 091
ETPSr) Lo looin] 69 |gp= | VELLL | g F wage- | g1- | weci- VS L dpagu| @] YO | Er | sa+ fopte [T 001 | opd
6 | £o uan da of Tuogs | 21 : vl | ozl
PH AR RN [ i N il s 0 | - | g1- | vegT- V- | T o 21+ | oee | gie |ogre el { 001
- | 15 o9 Tes F Tk $ 001 08
6s- | £ = - 0% 59
SLIIL| 0 [ & o= 26 |yodrmeg| O | VH0Z- | 11=| W411- V4T gogr | 0| O1% | 05% | 09+ |00+ — o
; . N i N _ | s 05| oF
vil 6 s F| e | b= | up 0| VL= | of= | e VT 0| 6+ | 57+ | 05+ | ng+ o T
ol s | v e e | s |- o | vist- | & | wea- || wer- 0| e+ | oo | op+ | eor T FE
6lclelelse-| e |a- o | vizi- | - | wee- Vi1~ o| o+ | o1+ | zg+ | ns+ m“ _ﬂ
Liwle -zl ee-]| 61-|s1- 0 | V4OI- | y- | w4o- V- 0] s+ | g1+ | se+ | op+ | o1 9
ol v le|1] s1-] s1- | 21- 0 | V- | | v T+HI- 0 v+ | ore | oz [og+ | 9 5
ol olo]lol| ri-]| o= s = - - = 0 0 0| z+ | o | g1+ | oz+ £ -
] JZ 2 wod okg
BU|Lujsurisul s | ¥ |4 | @5 N & e (z @ B[ P4 3]0 g |
(11 811 8L 8L
HEnya -._ﬂ__._ Updi 1 -
_ﬂwmm“qﬁ = ﬂ%m_..H.umﬂ._m::ﬂnMMu wyi ong mm%w.. woR ong __wmhﬂ_. wpd oeq .w%._w wgd okg ugny> ngn tes Junp dgs 1w oy (i) By
. : T4 Uag A UG BA UFF B4 UG HUEP 20MY] Yary
wonns 08 L) (5 upa y24] e  (13) 1pnp y23) 1Bg

Wi ‘0] pno upq 02 Y23 1vs 22 05 4] ¢z Suvg



2. Cach ghi kich thuéc cé sai 1éch giéi han trén ban vé chi tiét, ban vé lip
Muc tiéu:

- Néu duoc trinh tu cach ghi kich thudc co gia tri sai 1éch gidi han.

- Ghi va doc dugc cac gia tri sai Iéch gidi han trén ban vé chi tiét, ban vé
lap;

- Nghiém tic, can than, chinh xac khi ghi va doc ki hiéu sai léch trén cac
ban vé.
2.1. Ghi kich thudc c6 sai léch trén ban vé chi tiét

‘ T{én ban v& chi tiét cac sai léch gidi han duoc ghi ki hi¢u béng chir hoac
bang so theo mm, bén canh kich thudc danh nghia, (hinh 2.3).

- Ghi theo ki hiéu bang chir (ki hiéu mién dung sai):

Vidy: ®18H8 ; ®50h9 ; @ 40f7; o 40H7.

Giai thich: @ 40f7: Puong kinh danh nghia cua tryc la 40mm, mién dung
sai cua truc f7 (ng véi sai 1éch co ban 1a f cap chinh xac 7).

- Ghi theo ki hiéu bang sd (tri s sai léch gidi han, don vi mm):

Vidu: ©60*%%8: @ 40+%9% : o 40 :8:%

Gidi thich: ®40™"%
Sai I¢ch gi61 han trén : ES =+ 0,025mm;

Puong kinh danh nghia cta 16 1a 40mm;

Sai I¢ch gi61 han dudi: EI = Omm.
- Ghi ki hiéu phdi hop, nhung ghi ki hiéu bang s6 dugc dit trong ngoic:
Vidy: DA0HT(*%°);Dd40f 7(:8"81233 ); DI8H8(*%")

Gidi thich: ®40H7 ("**) : Puong kinh danh nghia cua 13 12 40mm; mién

dung sai ctia 16 H7 (ing véi sai 1éch co ban 13 H cap chinh xéc 7).
Hoic: Puong kinh danh nghia ctia 16 1a 40mm,
Sai I¢ch gi61 han trén : ES =+ 0,025mm
Sai 1éch gidi han dudi: EI = Omm
2.2. Ghi kich thudc c6 sai 1éch trén ban vé lap

, Trén ban vé lép, cac sai 1éch gidi han duoc ghi ki hi¢u béng chit hoac béng
s0 dudi dang phan so theo mm, sau kich thudc danh nghia (hinh 2.4)
- Ghi theo ki hiéu bang chit (ki hiéu mién dung sai):
Vidu:
X H7 H7 H7
+ HE 10 An: 10—, 70—, 45— ;.........
Hé 16 coban: ¢ 7 & 6 @ 06
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F8 K7 R7
& in: @50 —, 30—, #100—;.........
+ Heé truc co ban: @ h6 @ h6 @ hé
H7

Vidu: $40 7 > Pudng kinh danh nghia cta lip ghép 1a 40mm;

Mién dung sai cua 16 xac H7, tmg vi sai 1éch co ban 1a H cp chinh 7;
Mién dung sai cua truc 7, tmg voi sai 1éch co ban 1a f cap chinh xac 7;
Lap ghép trong hé 15 co ban, kiéu lip long H7/f7.
- Ghi theo ki hiéu bang sd (tri s sai 1éch gidi han, don vi mm)

+0,025
Vi du: »40 —5.02% - Puong kinh danh nghia cua lip ghép 13 40mm;
Sai Iéch gi61 han kich thudc 16: ES = + 0,025mm: El = 0mm:
Sai 1éch gidi han kich thudc truc: es = - 0,025mm; ei = - 0,050mm.

Lap ghép trong h¢ thong 16 co ban ( EI = 0), kiéu lap long (do kich thudc
gi61 han cta 16 16n hon kich thudce gidi han cua truc)

- Ghi ki hiéu phdi hop, nhung ghi ki hiéu bang s6 dugc dit trong ngoic

Vidu:
—~— ——
$407 o 7 i
B . //:q>40H7 R /=¢4OE
+0,025 H7 _ﬁ)
p4017(-%) 940 ?540 f7 g2818§8
P00 paoH (1) $40
. ) I ] - . Y -
. 7 L o5,
Dgw/: 20|:49 7 4?,0527
! - 20 040

|
| 77 %

—0f0 i H9
20é8(-o 073) :20H9( 0:52) 20 e8 | 10,052
< — - o H_g
2093, 200 e
Hinh 2.3: Bdn vé chi tiét Hinh 2.4 : Ban vé ldp
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H7 +0,025 . H7 +0,030 . H7 +0,025 .
- Hé 16 co ban: ¢40W[ 20,05 ]1¢7Ok_6[ 40,021 ]1 ¢45_£ 0,042 J, .........

0,050 +0,002 +0,026
F8( loms K7( ooe

- Hé truc co ban: 990 ’ ; 30 ’ e
- . h6 [ —0,016 h6 —0,013

Chuy:
- Sai lgch bang 0 thi 6 thé ghi hodc khong ghi nhung néu khong ghi thi
phai dé trong vi tri ghi sai 1éch do.

+0,064 +0,006
Vi du: $60 *°9% ; $100 .03 ¢50E—:[ — );¢30 K7(°'°15 j; .........

-0,016 h6 -0,013

- Khi ghi tri s6 sai léch gi6i han phai c6 dau (+) hodc dau (-) trudc gia tri
sai l¢ch va ghi nho hon kich thuéc danh nghia.

0,04
Vidu: $60+993 ¢ 40 oo
- Néu tri s6 sai léch giéi han bang nhau nhung ngugc dau thi cho phép ghi
dau (&) trude gia tri sai 1éch.
Vi du: ¢ 60 *0012

- Trong ki hiéu lap ghép ghi theo mién dung sai néu xuat hién chir H trén
tir so thi lap ghép thuc hién theo hé thong 16 co ban, con xuat hién chit h dudi
mau so thi 1ap ghép thuc hién theo hé thong truc co ban.

Vidu: 6407 . g a0 7
k4 h5

Truong hop lap ghép thuc hién theo ca hai hé thong thi ki hiéu dung sai s&
xuét hién ddng thoi hai chit H va h ¢ dang % (I8p truot).

Vidu: $ 60 97
h6

3. Cac bang dung sai
Muc tiéu:
- Trinh bay dugc cAu tao va cach tra bang dung sai;

- Tra duoc tri sd sai 1éch gi6i han trén cac bang dung sai (theo TCVN
2245 - 99) ;

- Nghiém tic trong hoc tap, can than, chinh xé4c khi tra bang dung sai.
3.1. Céu tao va cach tra bang dung sai TCVN 2245 - 99
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* Cdu tqo:

- Bang 1: Sai léch gidi han kich thudc 16 ddi véi kich thuée dén 500mm
TCVN 2245 - 99 (phu luc 1).

- Bang 2: Sai 1éch gidi han kich thudce truc ddi vai kich thude dén 500mm
TCVN 2245 - 99 (phu luc 1)..

* Cach tra bang:

- Xac dinh tri sb cac sai léch gi6i han kich thudc 16 dya vao bang 1 ( phu
luc 1)

+ Dua vao kich thudc danh nghia da cho, xac dinh kich thuéc nam trong
khoang kich thudc tuong tng.

+ Tir cot ghi gid tri cap chinh x4c cia sai léch co ban da cho

+ Dong vudng goc xudng khoang kich thudc danh nghia vira tim, gip
nhau tai vi tri cia 0 nao thi d6 chinh la 6 ghi gia tri sai 1éch gi61 han.

- Xac dinh tri sb cac sai 1éch gi6i han kich thuée truc dya vao bang 2(phu
luc 1), twong ty nhu tim sai 1éch kich thudce 16.
3.2. Thi du img dung

Vidul: ¢ 35G7

Tu bang 1(phu luc 1):

+ Dua vao kich thuéc danh nghia cua 16 Dy = 35mm, tng véi khoang kich
thudce danh nghia la (30 + 50) mm

+ Tir cot ghi gia tri cAp chinh x4c 7 ca sai 1éch co ban G.

+ Dong vuong goc xudng khoang kich thudc danh nghia 1a (30 + 50) mm
ta tim duogc cac tri sO sai 1éch gidi han nhu sau:

Sai 1éch gi6i han trén cua 16: ES =+ 34 um
Sai léch gi6i han duéi cua 16: EI =+ 9 um

Vidu2: 6120 77
n6

- Xéc dinh tri sb sai léch gidi han kich thuéc 16 dua vao bang 1(phu luc 1):

+ Dua vao kich thudc danh nghia ciia lap ghép Dy = dy= 120mm, tng véi
khoang kich thudc danh nghia 1a (80 + 120) mm

+ Tir cot ghi gia tri cAp chinh xac 7 cua sai 1éch co ban H.

+ Dong vudng goc xubng khoang kich thudc danh nghia 1a (80 + 120)mm
ta tim dugc cac tri s0 sai 1éch gidi han nhu sau:

Sai léch gi6i han trén ctia 16: ES =+ 35 um
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Sai 1éch gi¢i han dudi cua 16: EI =0 um

- Xéc dinh tri sb sai léch gi61 han kich thudce truc dua vao bang 2 (phu luc
1):

Tuong tu cach xac dinh tri s6 sai 1éch kich thudc 16 ta tim dugc cac tri s6
sai 1éch gidi han nhu sau:

Sai I¢ch gio1 han trén cua truc: es =+ 45 um
Sai I¢ch gio1 han dudi cia tryc: ei =+ 23 um.
4. Bai tap
Muc tiéu:
- Giai dugc cac bai tap trong chuong thanh thao, chinh xac;
- Rén luyén tinh can than, chinh xac trong tinh toan, tra bang va cach ghi
ki hiéu.
Vi du 1: Giai thich va tra bang cac ki hi¢u sau:
H7 - Kich thudc danh nghia cta lap ghép Dy = dy = 120mm

*$ 120 —
6 _Mién dung sai cua 15 13 H7(tmg voi sai 1éch co ban H, cap
chinh xac 7)
- Mién dung sai cta truc 1a n6(img véi sai 1éch co ban n, cap
chinh xac 6)
- Lap ghép theo hé 16 co ban
. ES =+ 35 um; EI =0 um
- Trabang: Y o5~ 4 45 um; ei = + 23 um
* 60 HY K1c‘h thudc danh ng1~11a cua 1o Dy = 60mm ,
- Mién dung sai cua 16 1a H9 (img v6i sai Iéch co ban H, cap
chinh xac 9)
ES=+ 74 uym
- Tra bang: { =0 um
Vidu 2:

Cho lap ghép tru tron c6 Dy = dy = 52 mm, mién dung sai kich thuéc 16 1a
HS8, mién dung sai kich thudc truc la e8. Hay ghi ki hiéu sai 1éch, lap ghép bang
chit hodc s6 trén ban vé& chi tiét va ban vé& lap.

Gidi:
- V& mbi ghép try tron va vé& riéng timg chi tiét tham gia 1ap ghép (hinh
2.5).

38



- Ghi ki hiéu bang chit v6i s6 ligu da cho: kich thude danh nghia Dy = dy
= 52 mm, mién dung sai kich thudc 16 H8, mién dung sai kich thudc truc e8 trén
hinh 2.5.

- Ghi ki hiéu bang s6: dé ghi ki hiéu bang sb ta can phai xac dinh tri sb cac
sai 1éch gi6i han kich thuéc 16 va truc. Dua vao kich thudc danh nghia va mién
dung sai, tra bang 1 ( phu luc 1) ta dugc tri sb sai 1éch gi6i han kich thuéc 16 va
tra bang 2 ( phu luc 1) ta duoc tri s6 sai léch gi61 han kich thudc truc:

{es=-OO&Hnm
TI'lIC (I) 52 H8 0,106 mm

~ Biét tri s0 céc sai léch gi¢i han, ta tién hanh ghi ki hiéu bang s6 hodc ghi
phoi hop trén hinh 2.5.

ES =+ o 046 mm
L5 ¢52Hed o2

dh2el

N

3

=
\Q

1

(h52HB/eB ; -

“f'@ a5z 0 kD

1

' ' 0,080
g [0 52 3'10g

0 .
052 [~— - -
6 | 952H8 (*gm]

[
L

tDSZeB( 0,106

Hinh 2.5: Ghi ki hiéu ldp ghép trén ban vé

Vidu 3:

Cho léE ghép tru tron c6 kich thuéc danh nghia 1a 68 mm. Mién dung sai
kich thuoc 16 1a H7, kich thudc truc 1a n6.

- Lap so do phan b6 mién dung sai cta lap ghép.
- Lap ghép thudc nhom lip nao? Xéac dinh do hé, do doi gidi han cua lap
ghép.
Giai:
- Pé 1ap so d6 phan b mién dung sai ctia 1ap ghép ta phai x4c dinh tri s6
cac sai léch gidi han kich thudc.

Tuong tu nhu vi du trén, sai 1éch gidi han kich thudc 16 va truc tra theo
bang 1 va 2 ( phu luc 1).
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ES =+ 30 um

< . H7 x
Lap ghép ¢68 L6 968 g =g

es =+ 39 um
Truc ¢68 {ei = + 20 um

So d0 phan b mién dung sai cua lap ghép nhu hinh 2.6.

um
+39 ““““““““““““ AT
+30 |- x| N6
2] ;
+20 |-fo-oocp- Ly £
H7 <
+ v
(o]
@ N
1L, Hinh 2.6
.

- Nhin vao so d6 ta nhan thdy mién dung sai ctia 16 nam xen 14n véi mién
dung sai cua tryc ( phan tir + 20 um + + 30 um). Do d6 lap ghép thudc nhom lap
ghép trung gian.

Do ddi va d hé gidi han cua lap ghép 1a:

Nmax =€S-El=+39-0= 39 um
Smax =ES-ei=30-20=10 pum.

CAU HOI ON TAP VA BAI TAP
1. Tieu chuan dung sai lip ghép bé mat tron TCVN 2244-99 quy dinh bao nhiéu
cap chinh xac va ki hi¢u ching nhu thé nao.
2. Trinh bay quy dinh ldp ghép trong hé thong 16 co ban va hé théng truc co ban.

3. Sai léch co ban 1a gi? TCVN 2244-99 quy dinh day cac sai 1éch co ban nhu
thé nao.

4. Cho vi du vé ki hiéu sai léch va lap ghép trén ban vé va giai thich cac ki hiéu
do.
5. Cho cac lap ghép tru tron ghi trong bang duéi day, bang 2.6.
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Bang 2.6.

TT| Dy, mm Kiéu lap TT| Dy, mm Kiéu lap
1| 30 Va4 @ 6 e
45 %vaﬁ—; 5 115 %vai—;

- Hay ghi ki hiéu sai 1éch va lap ghép bang chit va bang sb trén ban vé.
- Lap so d6 phan b6 mién dung sai, x4c dinh dic tinh cua lip ghép.

- Tinh d6 doi hodc do hé gis1 han ctua chung.
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CHUONG 3
CACH SU DUNG CAC HINH THUC LAP GHEP

Gidi thiéu:

Dé qua trinh st dung cac hinh thtc lip ghép hiéu qua nhit, dam bao thoi
gian st dung dugc lau dai, nang cao hi¢u qua kinh té. Trong chuong nay sé gidi
thi¢u mot s6 kién thire co ban vé ky hiéu, cong dung va cach chon kiéu lap ghép
tiéu chuan cho moi ghép.

Muc tiéu:
- Phan tich dugc dic diém, cong dung cua cac hinh thirc lap ghép;
- Chon dugc kiéu lap tiéu chuan cho cac mdi ghép thong dung;

- Rén luyén tinh can thén, nghiém tac, chu dong va tich cuc sang tao trong
hoc tap.

Noi dung chinh.

1. Lip ghép c6 dd doi

Muc tiéu:
- Phan tich duoc dic diém, cong dung cua lip ghép co d6 doi;
- Chon duoc kiéu lép tiéu chuan cho cac moi ghép c6 do doi;

- Rén luyén tinh kién tri, can than, nghiém tuc, chu dong va tich cuc sang
tao trong hoc tap.

1.1. Ky hi¢u va cong dung

* Ky hiéu:
HHH HHH
- Hethonglocoban'—;—;—;T,—,— H H
p-r s Uz Do doi lap ghép tang tir—+—
pz
Hé thong t b4 PRs.TUZ
= e Ol’lg rUCCO’a h’h,h’h’h’h

* Cong dung:

Kiéu lap chat tiéu chuén duoc str dung ddi véi cac mbi ghép 6 dinh khong
thao ra. Khi chi tiét truyén dong cho nhau khong phai dung co cau phu kep chat
nhu then, vit, ... D6 doi cua lap ghép dii dam bao truyén mo men xoan.

1.2. Chon kiéu lap c6 do doi
H7 P7

- Kiéu lap _p6 ;_h6 : Sir dung véi cac moi1 ghép truyén moé men xoan

nho, moéi ghép c6 chi tiét thanh moéng khong cho phép bién dang 16n. Vi du:
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vong dinh vi lap véi truc dong co dién, vong c6 dinh vi tri vong trong 6 1an trén
truc.

o HTPT O
- Kiéu lap —6 6 Do doi vira phai, khoang (0,0002 + 0,0006)dn.

St dung ddi vai cac mdi ghép chiu tai trong nang nhung c6 chi tiét kep chat
phu. Vi du: bac 6 truot ldp véi than 6 khi tai nang co va dap, 4o xi lanh lap véi

than bom pittong, vanh rang ddng cua banh vit 1ap véi than gang c6 kep chit.
. .. H7 HS8 _
- Kiéu lap 06 us - Do doi 16n, khoang (0,001 + 0,002)dn. St dung

v6i cac moi ghép truyen tai nang, khong c6 chi tiét kep chat phu. Vi du: banh tau
hoa lap vOi tryc toa tau, vanh ring dong cua banh vit lip voi than thép, bac 6
trugt 1ap v6i than 6 trong may ép banh léch tam.

2. Lap ghép c6 dd hé

Muc tiéu:
- Phan tich duoc dic diém, cong dung cua lip ghép co d6 ha;
- Chon duoc kiéu lép tiéu chuan cho cac mdi ghép c6 do ho;

- Rén luyén tinh kién tri, can than, nghiém tuc, chu dong va tich cuc sang
tao trong hoc tap.

2.1. Ky hiu va cong dung

* Ky hiéu:
s théng 16 co ban: B0 0 H
- H¢ thong 16 co ban: b ¢ .
’ ABC H Do ho 1ap ghép giam tir — 2 F
- H¢ thong truc co ban: H’H’H F

* Cong dung:
Kiéu lap long tiéu chuan thuong st dung ddi voi mbi ghép ma hai chi tiét
chuyén dong twong ddi v6i nhau.
2.2. Chon kiéu lap c6 do ho
Tuy theo chtrc nang ctia mbi ghép chon kiéu lip c6 do hd nho, trung binh
hoac 16n.
H7 H8 HS8

Kieulap 1715
hé nhoé nhat (Smin = 0). Sir dung dbi v6i mdi ghép dong, nhung chuyén dong
tuong ddi ctia chi tiét cham, thudng doc theo truc dé dam bao do chinh xac dinh
tdm cao.Vi du: banh ring thay thé lap véi truc trong clia may cong cu, can
pisttong 1ap v&i bac dan hudng.

: Cac kiéu lap nay c6 do ho nho, dic biét do
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L2 az H7 G7 . S . .

- Kiéu lap E ; e : Do hd nhd, do ho cua lap ghép nham giam sai

léch do dong tam. Str dung cho mdi ghép dong chinh xac, mdi ghép ma chuyén
dong tuong d6i 1a chuyén dong tinh tién, hodc 6 quay chinh xac tai trong nho. Vi

du: 6 truc chinh ctia cidc may chinh x4c, truc thanh do véi bac dan cua dong hd
so, banh rang dich chuyén trén truc, ...

H7 F8

- Kiéu lip —— e

: B6 ho trung binh, do hé du dam bao truc quay tu
do trong 6 truot, co boi tron thém md hodc dau. Vi du: 6 truc trong cac hop
truyén dong, banh rang hoac banh dai quay 16ng khong trén truc, con trugt trong
ranh truot, ...

- Kiéu lap % ; e—88 : P6 ho twong dbi 16n, dam bao truc quay ty do
v6i ché do 1am viéc ning tai trong 10n, toe do 10n, nhiét do cao. Vi du: 6 lap voi
truc tua bin ciia may phat dién, co truc chinh cua truc khuyu véi1 6 trong dong co
0to.

2 . H9 H8

- Kiéu lap 49 ' d9 - Do ho 16n, cho phép boi thuong sai Iéch 16n vé
vi tri cua be mit lap ghép va bién dang nhiét. Vi du: truc may can, may nghién

bi 1ap véi 6 truc, vong ging lap vai ranh pittong ctia may nén khi.
3. Lip ghép trung gian
Muc tiéu:
- Phan tich dugc dic diém, cong dung cua lap ghép trung gian;
- Chon dugc kiéu lép tiéu chuén cho cac mdi ghép co do ho, do doi;

- Rén luyén tinh kién tri, can than, nghiém tic, chu dong va tich cuc sang
tao trong hoc tap.

3.1. Ky hi€u va cong dung

* Ky hiéu:
- H¢ thong 10 co ban: Jskmmn H H
0d011a hép tang tor =+~
s BKMN PEPEE 7
- H¢ thong truc co ban: o h

* Cong dung:

Kiéu lap trung gian tiéu chuan thuong s dung dbi voi moi ghép co dinh
nhung chi tiét can thao lap dé dang va dam bao dinh tim tot.

3. 2. Chon kiéu lp trung gian
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., H7 Js7
- Kieulap —_& is6’ h6 - : Khe h¢ va do doéi nhé (thudng thi nhan duge do ho

hon 13 d6 doi). Po doi khong 16n nén thao lap dé dang thuong dung cho mdi
ghép trong qua trinh sir dung thuong xuyén phai thao lap. Vi du: bang rang voi
truc co then, banh dai, tay quay véi dau truc co6 then.

., H7 K7 _
- Kiéu lip ——= k6 ' h6 - : Khe hé khong cam nhan duoc va do doi trung

binh (thuong thi nhan dugc d6 doi hon la d ho). Pay la kiéu lap trung gian
dugc dung phd bién nhét d6i voi cac mdi ghép banh rang trong hop tdc do, banh
dai, vo lang, cang gat lip véi truc co then; bac bién lap voi dau bién cua dong co
may kéo.
2 . HT7_ N7 C < an L,

- Kiéu lap e ; e - Khong xuat hién do hd va do doi tuong doi 16n,
lap ghép bén chic nhit trong cac kiéu lip trung gian. Str dung di v6i cac mbi
ghép banh rang, ly hop, tay quay voi truc co chi tiét kep chat phu khi tai trong
nang, khi thao lap can lyc 16n va thuong phai sir dung may ¢p. Vi du: Banh rang
lap véi truc trong may baa hoi, may nghién da.

Chung ciing duoc dung d6i voi 1”1101~ ghép cd dinh khéng c6 chi tiét phu kep
chat nhung tai trong khong 16n, chi ti€t 16 c¢6 thanh mong.
Hé thong cua lap ghép tiéu chuan dugc chi dan trong bang 3.1 va bang 3.2.
~ Trong qua trinh thiét }(é cac moi ghép, tuy thudc vao chirc nang st dung
moi ghép ma nguoi thiét ké xac dinh yéu cau vé do ho hodc d6 doi gioi han cua
lap ghép. Xuat phat tir gia tri d6 ho hodc d6 doéi gioi han yéu cau d6 ma chon
kiéu lap tiéu phuﬁn co6 do ho Whoaflc do doi gidi han phu hop. B ho, d6 doi gidi
han cua céac lap ghép ti€u chuan cho trong bang 3, 4 va 5, phu luc 1.
Chuy:
- Cac lip ghép cung tén, ¢ hai hé théng khac nhau nhung co dic tinh
giong nhau.
- So lap ghép theo tiéu chuan hé théng 16 nhiéu hon hé théng truc vi thuc
té chi tiét truc dé ché tao hon.

-S4 lap ghép 1ong nhiéu nhit vi pham vi Gng dung rong ri nhat.
Vi du: Theo TCVN 2245 - 99 thi : Lép ghép ¢ 40 ':—67 va ¢ 40 % ¢6 cling

dac tinh 1a&:  Nmax = 18 um ; Spax = 23um, tra bang tim do ho bang 3, do doi
bang 4, do doi va do hd bang 5 (phu luc 1).

Vi vay dé chon kiéu lap ghép theo ticu chuan khi thiét ke ngoai dac tinh
yéu cau cua lap ghép ngudi thiét ké con dwa vao tinh kinh té, k¥ thuat va tinh
cong nghé dé quyét dinh chon kiéu lip trong hé thdng 16 (Hinh 3.1) hay truc co
ban (Hinh 3.2).
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Vé mat kinh té ma xét thi nguoi ta thudng chon kiéu lip trong hé thong 10
Boi vi gia cong 16 chinh xéc thi kho va thuong phai dung nhing dung cu dat tién
nhu: dao doa, dao chubt... ma khi chon kiéu lip trong hé thong 15 thi sb kich
thudce 16 lai it hon so voi hé truc nén chon kiéu lép trong hé thdng 15 ¢6 lgi hon.
Tuy nhién trong truong hop do yéu cau vé két cdu va cong nghé khong cho phép
chon kiéu lap trong hé thdng 18 thi phai chon kiéu lip trong hé thong truc.

Q ///'y IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘

Hinh 3.1 Hinh 3.2
Chon hé thong truc cho lap ghép Chon hé thong 16 cho lap ghép

Trong ché tao may thi nguoi ta thuong sir dung cac chi tiét truc thép can
san ma khong gia cong cit got nira, vi vay viéc str dung lap ghép trong hé thong
truc lai thuén loi hon va kinh té hon. Ciing nhu vay khi ché tao céc dung cu nho
chinh x4c nhu trong céng nghiép san xuit déng hd chang han thi ngudi ta ciing
dung hé thdng tryc co ban.

Vi du I: Cho ldp ghép tru tron c6 kich thuéc danh nghia 12 35mm, do ho
Yéu Céu lé. Smax yc = 50Mm y Smin yc = 9Mm .

- Chon kiéu lap tiéu chuan cho lip ghép.

- Xac dinh sai 1éch giéi han kich thudc 16 va tryc.

Giai:

- Dua vao bang gia tri do h¢ gioi han cua lap ghép long, bang 3( phu luc
1). Ta tién hanh tra ra 2 ki€u lap tiéu chuan nhu sau:

+ Tu kich thudc danh nghia, dy = 35mm ta xac dinh trén cot 1 khoang
kich thudc 30 + 50mm dong theo hang ngang tim cdt o tri s6 d6 ho 12 50um va
9um (cot 8).

+ Tur cot 8 dong 1€n phia trén ta xac dinh dugc kiéu lap. Trong vi du nay,
theo bang ta xac dinh duogc 2 kiéu lap la:

®35H7/g6 : Lap ghép trong hé 15 co ban, sir dung wu tién.
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$35G7/h6 : Lap ghép trong hé truc co ban.

Trudc hét phai chon kiéu ldp str dung wu tién (c6 dong khung). Truong hop
ca 2 kiéu lap déu 1a str dung wu tién hodc khong uu tién thi chon kiéu lap trong
hé 18 co ban. Trong trudng hop vi 1y do cong nghé va két cau khong cho phép sur
dung kiéu 1ap hé thong 16 co ban thi ta phai chon kiéu lap trong hé truc co ban.

Trong vi du ndy ta chon kiéu lap st dung uu tién (c6 déng khung):
$35H7/g6.

- Sai léch gi6i han kich thudc 16 va tryc tra theo bang 1 va 2( phu luc 1).

ES=+ 25um es =-9um

¢35H7{ $3596 {

- 25um

Vi du 2: Cho lap ghép tru tron c6 kich thudc danh nghia 1a 68mm, do doi
Yéu Céu lé. Nmaxyc = 51 Hm y Nmin yc = 2 Mm .

- Chon kiéu lap tiéu chuan cho lip ghép.

- Xac dinh sai 1éch giéi han kich thudc 16 va tryc.

Giai:

- Duva Va‘lq bang gia tri d§ doi gidi han ctia lép ghép chat tiéu qchuém, bang

4 (phu luc 1), tién hanh tuong tu vi du 1 tra dugc 2 ki€u lap tiéu chuan nhu sau:

®68H7/p6 : Lap ghép trong hé 16 co ban, str dung wu tién.
®»68P7/h6 : Lap ghép trong hé truc co ban, sit dung vu tién.

O day ta chon kiéu lap trong hé 18 co ban : $68H7/p6.

- Sai léch gidi han lich thirae 15 va truc tra then hane 153 20 wlny [yc 1),
ES=+ 30pm es =+ 51lum

¢35H7{ El = <I>3596{ ei =+ 32um

Vi du 3: Cho lap ghép tru tron ¢ kich thuéc danh nghia 1a 92 mm. Do dbi
va d ho gi6i han yéu cau 12: Nimaxye = 25 M, Smaxye = 32 pm.
- Chon kiéu lap tiéu chuan cho lip ghép.

- Xac dinh sai l&ch gi6i han kich thudc 13, truc va biéu dién so dd phan bd
mién dung sai lap ghép.

Giai:
- Duya vao bang gia tri do doi gioi han cua lap ghép trung gian ti€u chuan,
bang 5 (phuy luc 1). Ta tién hanh tra ra 2 kiéu lap tiéu chuan nhu sau:
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Chu y: Khi tra bang thi do ho duoc coi 1a do doi co gia tri Am(dé tranh
nham 13n). VAy Smaxyc = 32 um dugc coi 1a Niinye = - 32 pm nén tra bang theo
cap gia tri:

{ Nmax =25um
Nmin = '32Mm.

+ Tu kich thudc danh nghia, dy = 92mm ta xac dinh trén c¢ot 1 khoang
kich thuéc 80 +~ 120mm dbng theo hang ngang tim cot ¢o tri s ¢ doi 1a 25um
va -32um (cot 10).

+ Tur cot 10 dong 1én phia trén ta xac dinh dugc kiéu lap. Trong vi du nay,
theo bang ta xac dinh duogc 2 kiéu lap la:

$92H7/K6 : Lap ghép trong hé 16 co ban, str dung wu tién.
$92K7/h6 : Lap ghép trong hé truc co ban, sir dung uu tién.
O day ta chon kiéu lap trong hé 18 co ban : $92H7/K6.

- Sai léch gi6i han kich thudc 16 va truc tra theo bang 1 va 2( phu luc 1).

ES =+35um es=+25um
$92H7 H92k6 <
EI=0 el =+3um
So do phan bo mién dung sai lap ghép (Hinh 3.3).
um I
+35 F——— - — —— X
+26 -7 ahatr b -
- H7 {E & E
=
+ +3 - . -~
00— |
v
| Hinh 3.3
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Bang 3.1. Hé thong 16, ldp ghép doi véi cdc kich thuée danh nghia tir 1 dén
500mm. TCVN 2245 — 99

Lo Sai léch co ban cua truc
cw [albloldl e | f (gl h Tk
ban Lap ghép
H5 H5 H5 H5
94 ha | 4
H6 H6 H6 H6 H6
6 95 hs 55
H7 H7 H7 H7 | H7 | H7 H7 H7 H7
c8 ds8 e’ e8 f7 % h6 E
H8 H8 H8 H7 | HS8 H8 H8 H8
8 | d8 | es f7 | 8 h7 | 8 |7
H8 H8 H8 H8 H8
d9 | e9 f9 )
H9 H9 H9 | H9 | H9 | H9 H9 H9
d9 | e8 | e9 | f8 | 9 h8 | ho
H10 H10 H10 | H10
410 "ho | h10
H1l1 | H11 | H11 | H11 | H11 H11
all | b1 | ci1 | d11 hil
H12 H12 H12
b12. h12
Lo Sai léch co ban cua truc
co | k[ m|n|]p|lr] s | t]lu]v]x]z
ban Lap ghép
H5 H5 H5 H5
k4 | ma | na
H6 H6 H6 H6 H6 H6 | H6
k5 m5 n5 p5 rs s5
H7 H7 H7 H7 H7 H7 | H6 | H6 | H7 | HY
k5 m6 né p6 re s6 s7 t6 u7
H8 H8 H8 H8 H8 H8 H8 H8
k7 | m7 | n7 57 us x8 | x8
H9
H10
H11
H12
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Badng 3.2. Hé thong truc, ldp ghép doi véi cdc kich thuée danh nghia tir 1 dén
500mm. TCVN 2245 - 99

Truc Sai léch co ban cua 16
col A| B | C D \ E F | G | H
ban Lap ghép
h4 G5 H5
h4 h4
h5 F7 G6 H6
h5 h5 h5
h6 D8 E8 F7 1 F8 | G7 H7
h6 h6 hé | h6 | h6 h6
h7 D8 ES8 F8 H8
h7 h7 h7 h7
h8 D8 | D8 E8 | E9 | F8 | F9 H8 H9
h8 | h8 | h8 | h8 ] nhs | hs h8 h8
h9 D9 | D10 | E9 H8 | H9 | H10
h9 | ho | h9 ho | h9 | h9
h10 D10 H10
h10 h10
hil | A1l | B11 | C11 | D11 H11
hil | h11 | h11 | hll h11
h12 B12 H12
h12 h12
Truc Sai léch co ban cua 16
co|l Js | K[ M N [ P | R [Ss][ T | U
ban Lap ghép
h4 Js5 K5 | M5 N6
h4 h4 h4 h4
h5 | J;6 | K6 | M6 N6 P6
h5 | h5 | hS5 h5 h5
h6 J;7 | K7 | M7 N7 P7 R7 S7 | T7
h6 h6 h6 h4 h6 h6 h6 | h6
h7 J8 K8 M8 N8 us
h7 | h7 | h7 h7. h7
h8
h9
h10
h11l
h12
Chu thich Lap ghép uu tién
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2. Néu pham vi ung dung ciia 2 kiéu lap sau:

CAU HOI ON TAP

1. Néu ki hiéu va cong dung cua cac nhom lap ghép tiéu chuan.

H7 . HY7
f7 k6

3. V6i dic tinh yéu cau cua lip ghép cho trong bang dudi day (bang 3.3).

Bang 3.3.
TT dy, mm S maxyC, | S minYyC, TT| dy mm N maxyC, | N minyC,
pm pm pm pm
1 42 80 25 6 46 42 1
2 56 180 60 7 65 60 11
3 62 76 0 8 76 39 -10
4 85 106 36 9 82 25 -32
5 125 65 0 10 95 17 -39

- Chon kiéu lap tiéu chuan cho timg trudng hop.

- X4c dinh sai léch gi6i han kich thudc 16 va truc.

o1




CHUONG 4
DUNG SAI HINH DANG VA VI TRi CUA CAC BE MAT
NHAM BE MAT

Giéi thi¢u:

Trong qua trinh gia cong co khi ching ta gip khong it nhitng chi tiét c6 bé
mat khong bﬁng phéng, sai léch ca vé kich thuée, hinh dang va vi tri lam anh
huong to1 chat luong ctia san pham va tinh kinh té trong san xuét. Nghién ctru vé
van dé nay noi dung co ban trong chuong gioi thi¢u vé nguyén nhan gy ra sai
s6 trong qua trinh gia cong, cac dic diém, dau hiéu va ki hiéu cta chung trén ban
\(3

Muc tiéu:

- Xac dinh dugc cac nguyén nhan cha yéu gy ra sai sd trong qua trinh gia
cong;

- Nhan biét duogc dic diém cua cac dang sai l¢ch vé hinh dang, vi tri, do
nham bé mat;

- Phan tich duoc cac ki hiéu vé dung sai hinh dang, vi tri, d0 nham bé mat
trén ban v¢;

- Ghi duoc cac ki hiéu vé dung sai hinh dang, vi tri, d® nham bé mat 1én
ban v¢;

- Rén luyén tinh chuyén can, can than, chinh xéc, kha ning ghi nhé trong
hoc tap.
Noi dung chinh:
1. Nguyén nhén chi yéu gay ra sai sé trong qua trinh gia céng
Muc tiéu:

- Néu duoc khai niém vé d6 chinh xéc gia cong co khi;

- Xac dinh dugc cac nguyén nhan cha yéu gy ra sai sd trong qua trinh gia
cong;

- Co tinh chuyén can, can than, chinh x4c, kha ning ghi nhé trong hoc tap.
1.1. Khai niém vé do chinh x4c gia cong co khi

Chat luong chi tiét sau khi gia cong dat mic d6 khac nhau vé cic yéu to
hinh hoc so v&i ban thiét ké. Mic d§ do goi 1a do chinh xac gia cong.

Do chinh xac gia cong cta mdi chi tiét bao gdm nhimng yéu t6 sau:
- DO chinh xac kich thuoc.
- Do chinh xac hinh dang hinh hoc va vi tri twong quan cac bé mit.
- PO nhén bé mat.
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Do chinh xac gia cong dat dugc mirc do khac nhau. Chi tiét san Xuat ra co
thé khac voi mong muon hodc cung mot yéu t6 hinh hoc nhung ¢ chi tiét nay
khac voi chi tiét kia 1a do c6 nhimg sai s6 sinh ra trong qua trinh gia cong.

1.2. Nguyén nhan chil yéu gay ra sai sb trong qua trinh gia cong
1.2.1. B chinh xdc ciia mdy, dé gd va tinh trang cia ching bi mon

Vi du: Tryc chinh cua may tién bi dao lam cho bé mit gia cong khong tron
hay sdng truot khong song song voi tam truc chinh gay ra d6 con trén chi tiét gia
cong Tuong ty v6i dd ga gia cong cling vay. Thi du trong dd ga khoan 15 s& bi
sai 1&ch.

1.2.2. B¢ chinh xac cua dung cu cat: Nhiing dung cu dinh kich thudc nhu
miii khoan, miii doa v.v ... c6 duong kinh sai hoac bi mon s€ anh hudéng dén chi
tiét gia cong, lam cho kich thudce cua chi tiét gia cong bi sai s0.

1.2.3. D cing viing ciia hé thong may, doé gd, dao gia cong chi tiét cang
kém thi sai so gia cong cang lon.

1.2.4. Bién dang do kep cht chi tiét: Khi kep chat chi tiét dé gia cong, chi
tiét s€ bi bién dang, sau khi gia cong xong thao chi tiét ra do bién dang dan hoi
no s€ trd lai hinh dang ban dau lam cho mat vira gia cong sai sO.

1.2.5. Bién dang vi nhiét va iing sudt bén trong: Nhiét lam cho chi tiét gia
cong, dung cu cat, dung cu do va cac bd phan may thay doi kich thudc va hinh
dang dan dén sai léch chi ti€t gia cong.

1.2.6. Rung dong phat sinh trong qua trinh cat Qay ra sai sé gia cong va
danh hieong 1om dén dé nhan bé mdt.

1.2.7. Do phwong phép do, dung cu do va nhitng sai sé ciia nguoi tho gdy
ra, sai so chiu anh huong dong thoi cua nhiéu nguyén nhan phurc tap

Pé ngan ngira han ché sai s6 sinh ra trong qua trinh gia cong, can phan biét
dugc cac loai sai s0 va nhitng ddc tinh bién thién cua ching.

2. Sai s6 vé kich thuéc
Muc tiéu:

- Phan tich duoc cac loai sai s6 hé théng va sai sb ngau nhién;

- Co tinh chuyén can, can than, chinh xac, kha ning ghi nhé cac dang sai

s6 vé kich thuéc.

* Sai s6 hé thong:

La nhitng sai s6 ma tri s6 ctia nd khong bién doi hodc bién do6i theo mot
quy luat xac dinh trong sudt thoi gian gia cong. Vi du: Néu khong ké té1 anh
huong khac thi khi dao doa c6 nhimg duong kinh be di 0,0lmm. Cac kich thudc
lo gia cong bang dao doa 4 ay ciing bé di cung mot lugng la 0,01mm, nghia 1a tri

s6 va dau cua sai sO khong thay d01 trong sudt qua trinh gia cong loat 16. Goi
nhing sai s6 khong thay d6i vé tri s6 va dau nhu thé 13 sai sb hé thong c6 dinh.
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*  Sai s6 ngdu nhién:

La sai s6 ¢o tri s6 khac nhau ¢ céac chi tiét gia cong. Trong thoi gian gia
cong sai sO nay bién do1 khong theo quy luat nao cua thoi gian.

Nguyén nhén gay ra sai sd ngau nhién 1a do tac dung lyc khong déu( luc it
lac nhiéu, lac ¢o luc khong). Vi du sy thay d6i luc cat do chiéu sdu cit thay d6i

hodc chan dong khi catv.v ... Sai so do nguyén nhan d6 gay ra s€ co tri so thay
d6i mot cach ngiu nhién & cac chi tiét, nén thudc sai s6 ngau nhién.

3. Sai s6 vé hinh dang va vi tri giita cAc bé mit ciia chi tiét gia cong
Muc tiéu:

- Nhan biét dugc dic diém cua cac dang sai 1éch vé hinh dang, vi tri gitta
cac bé mat;

- Phan tich va ghi dugc céac ki hiéu vé dung sai hinh dang, vi tri, @6 nham
bé mat trén ban ve;

- Co tinh chuyén can, can than, chinh xac, kha nang ghi nhé trong hoc tap.
3.1. Sai s va dung sai hinh dang

Trong qué trinh gia cong, khong chi kich thuéc ma hinh dang va vi tri cac
bé mit chi tiét ciing bi sai léch, chang han khi ta tién chi tiét truc ma ban may
mang dao dich chuyén theo phuong khong song song vdi duong tam truc chinh
may tién thi truc s& bi con. Bién dang dan hoi do kep chit chi tiét 16 1am cho 15
sau khi gia cong xong bi méo, hinh 4.1.

a) b) C) d)
Hinh 4.1: Bién dang do kep chat trén mam cap 3 vdu
a) Phéi dé gia cong 16 ¢) L6 sau khi gia cong
b) Phéi kep chdt trén mdy bi bién dang d) San pham théo ra khéi may

54



Khi phay mot tdm phang dat 3}
trén ban mdy, néu ban may chuyén o
dong theo phuong khong song song I
v6i mat ban may thi mit phang sau '
khi phay s€ khong song song v&i mat ‘
day cta no. Khi khoan 13, néu mii ' Mat day chi il
khoan dich chuyén theo hudng (S)
khong vudng goc véi ban may thi 16
sau khi khoan s€ nghiéng so v&i mat
day chi tiét (mat chuan), hinh 4.2

o

P AN
T

Déi véi bf”? mit phang thi sai léch Hinh 4.2
hinh dang bao gom :

3.1.1. Sai léch hinh dang bé mit phang

- Sai léch vé do phang: La khoang cach 16n nhét A tir cac diém ctia bé mat
thyuc to1 mat phang ap, trong gidi han cia phan chuan ( hinh 4.3).

- Sai léch vé do thang : La khoang cach 16n nhﬁt A tlr cac diém cua propin
thuc téi duong thang ap trong gidi han ctiia phan chuan (hinh 4.4).

M3t phing p

Ly o’ Eing thing ép

"'hl""

[Mal phiing thyc

Hinh 4.3. Sai léch dé phang Hinh 4.3. Sai léch dd thang

3.1.2. Sai léch hinh dang bé mit try
Déi voi chi tiét tru tron thi sai 1éch xét theo hai phuong:

* Sai léch prépin theo phirong ngang: (mat cat ngang) bao gom céc dang:
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profin thue

/ 7 N profin thuc
/ \\, |
III |I : II III

profin thuc

profin dp N \  profin dp N profin dp
Hinh 4.5. Sai léch do Hinh 4.6. Sai léch Hinh 4.7. Sai léch
tron canh do o van do phan canh

- Sai léch d6 tron: 1 khoang cach 16n nhat A tir cac diém cua propin thuc
té1 vong tron ap (hinh 4.5)

Khi phan tich sai 1éch hinh dang theo phuong ngang nguoi ta con xét cac
dang thanh phan cua sai 1éch d6 tron 1a d¢ 6 van va d phan canh.

+ D9 ovan: La sai 1éch d6 tron ma propin thuc 1a hinh 6van (hinh 4.6).

+ DO phan canh: La sai Iéch vé do tron ma propin thuc 1a hinh nhiéu canh
(hinh 4.7).

q * Sai léch propin t@eo mat cdt doc truc: 1a khoang cach l6n nhét tir cc
diém trén propin thyc dén phia tuong ung cua propin &p (hinh 4.8). Tuong tu
nhu sai I¢ch hinh dang theo phuong ngang, khi phan tich cac sai 1éch hinh dang
theo phuong doc truc nguoi ta xét cac dang thanh phan cua sai 1éch:

- Do con: La sai 1éch cua propin mat cit doc ma cac duong sinh 1a nhimg
duong thang nhung khong song song véi nhau (hinh 4.9).

- Do phinh: La sai 1éch cua propin mat cat doc ma cac duong sinh khong

thang va cac duong kinh tang tir mép bién dén giira mat cat (hinh 4.10),

profin dp

q LN DRIV
ClE "::
I". / profin thiic —dmi —dmi
/  protin e A:dmax d min A=dmax d min
2 2
Hinh 4.8. Sai léch profin Hinh 4.9. Sai léch Hinh 4.10. Sai léch
theo mqt cat doc truc préfin @ con profin do phinh
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|
tru dp
T N
A= d max—d min bé mat thuc
2
Hinh 4.11. Sai léch préfin do tht Hinh 4.12. Sai léch do tru

- Do that: La sai léch cua propin mat cat doc ma céc duong sinh khong
thang va cac duong kinh giam tir mép bién dén gitta mat cat (hinh 4.11).

Khi danh gia téng hop sai léch hinh dang bé mit tru tron nguoi ta diung chi
tiéu “sailéch vé do tru” (hinh 4.12)

3.2. Sai s0 va dung sai vi tri

Céc chi tiét may 1a nhiing vat thé dugc giéi han bdi cac mat phang try, cau
V.v... Cac bé mat ay phai c6 vi tri twong quan chinh xdc méi dam bao ding chirc
nang cia chung. Trong qua trinh gia cong do tac dong cla cac sai sd gia cong
ma vi tri trong quan gitra cac bé mat chi tiét bi sai 1éch di. Sai 1éch d6 duoc thé
hién trong cac dang sau:

- Sai léch vé d6 song song cua mat phang: La hiéu A khodng cach lon nhat
va nho nhét gitra cac mit phang ap trong giéi han cua phan chuén (hinh 4.13).

- Sai léch vé do song song cac duong tam : La tong hinh hoc A cac sai léch
do song song cac hinh chifu ctia duong tam 1€n hai mat phang vuéng goc, mot
trong hai mat phang nay 1a mat phang chung duong tam (hinh 4.14).
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Mat phidng dp

"? !’f l""-._.
: A =
! 1ﬁ‘nl":l'-'- II"__‘-&"'-F
: &
© Chudn
VA

/ :.lfl.j.,;+.|1'}.

[M#I phing thye

Hinh 4.13. Sai léch vé do

Hinh 4.13. Sai léch vé dé
song song cac dwong tam

song song ciia mdt phang
- Sai léch vé do vudng goc cic mit phing: 1a sai 1éch goc gifta cdc mat
phang so vo1 goc vuong, biéu thi bang don vi dai A trén chiéu dai phan chuan
(hinh 4.15).
- Sai léch vé do vudng goc clia mit phang hoic dudong tim dbi v4i duong
tam: 1a sai 1éch goc giita cic mat phang hoic duong tam va dudng tim chuin so

v6i gbe vudng, biéu thi bang don vi dai A trén chiéu dai phan chuan (hinh 4.16).

-

4 : Dutmg tam chudn

Hinh 4.16. Sai léch vé do vuong goc

Hinh 4.15. Sai léch vé dp
cua mat phang doi voi dwong tam

vuong goc cac mat -



- Sai léch vé do dong tam dbi véi dudng tAm bé mit chudn: 1a khoang
cach 16n nhat A gitra duong tdm ctia bé mat quay dugc khao sat va duong tam
cua bé mat chuan trén chiéu dai phan chuan (hinh 4.17).

- Sai léch vé d6 ddi xung voi phan tir chuan: 1a khoang cach 16n nhat A
gitra mat phang d6i xtmg ctia phan tir duoc khao sat va mit phang ddi xtmg cua
phan tir chuan trong gidi han ctia phan chuan (hinh 4.18).

e
Mgt phdng i ximg chudn
N o

Pudmg 1Am b m chudn L i

/|
//«

M e T O 4_././' ! E_
B
0
Hinh 4.17. Sai léch vé d dong tam Hinh 4.18. Sai léch vé d doi xirng

- Sai 1éch vé d6 giao nhau cta cac duong tim: 1a khoang cach nho nhat A
gitta cac duong tam giao nhau danh nghia (hinh 4.19).

- Do dao hudng kinh: 1a hiéu A khoang cach 16n nhat va nho nhat tir cac
diém cua propin thuc ctia bé mit quay t6i duong tAm chudn trong mit cit vudéng
gbc voi duong tam chuan (hinh 4.20).

- PO ddo mat mat: 1a hi¢u khoang cach lon nhét, nho nhat tir cac diém cua
propin thuc ciia mat mat téi mat phang vudng vai duong tam chuan (hinh 4.21).

e = --/]---l-r

dudng tam chudn

Hinh 4.19. Sai léch vé dj giao  Hinh 4.20. Sai léch vé  Hinh 4.21. Sai léch
nhau cva cac duwong tam do dao hwong kinh vé do ddo mat muit
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3.3. Céc dau hiéu va ki hiéu dung sai hinh dang vi tri
3.3.1. Dau hiéu sai léch:

Theo TCVN1O0 - 85, trén ban v& nguoi ta dung cac dau hiéu dé chi cac sai
l1éch, bang 4.1 va kém theo céc dau hi¢u do 1a tri s6 dung sai cta chiing.

Bang 4.1: Cac ddu hiéu sai léch

Loai sai léch Tén sai léch Dau hiéu

Sai léch dé phang

Sai léch do théng

Sai lech hinh dang | Sai léch d6 tru

ol [|(

Sai léch do tron

Sai léch profin mat cat doc truc

Sai léch do6 song song //

Sai léch d6 vudng goc

Sai léch do dé t
Sai léch wi tri al lech dg ng truc

bé mat

Sai léch d6 dai xiing

Sai léch do dao mat ddu

NN @]

Sai léch dd dao hudng tam
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3.3.2. Cach ghi ki hiéu sai léch, dung sai hinh dang va vi tri bé mit trén ban vé&
* Ki hi¢u sai 1éch, dung sai hinh dang va vi tri (bang 4.2).
Bang 4.2: Vi du ki hiéu dung sai hinh dang, vi tri bé mat trén ban vé

Ki hidn Yéu cidu k¥ thu

S 005 . .
: ‘/i Dung sai &6 phang cla bé mat A 1

L4 | 0.0%mm

Dung sai do tidng cia bé mil A 1
0,1 mm trén todn b chidu dii b mat

Dung sai dé tru coa bé mit A la
0,01 mm

Dung sai d6 trén cba bé mat A 1a
0,03 mm

T S | R e - el e

T

s

—

r

Dung sai profin mét cit doc cia mat
o e i A 130,00 mm
B ([0 00| A
Dung sai do song song cla bé mat B
g0 vedi bé mar A 14 0,1 mm tén chidu
\d dai 100mm
A

. B Dung sai 40 vudng géc cha mit B so
] voi mdt A la 0,1 mm




+  Kihitu

Yeéu ciu k§ thudt

— 8 |01 | A

i

| e ¢ —— — —— - —_

v !

Dung sai d¢ ddng tryc cia cic bé mat
Avi B la0,Imm

Dung sai A& d6i xing cia mat B so
vl dudmg tam 15 A 13 0,04 mm

<[
bl -
SlA | M NE
I N
—
s 4 IK|I}.{I~5-
e
"
—h——r—-— fiy

Dung sai ¢ giao nhau cla hai duéng
tm 16 14 0,05 mm

Dung sai d ddo hudng kinh cla bé
mat C o vii dudmg tim chung coa
hai mit A, B 1a 0,04 mm

0G0 A

Dung sai dd dao mat mit B so v
duimg 1am cda mat A 12 0,1 mm theo
duimg kinh 30 mm.
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- Ki hiéu dung sai hinh dang :
O thr nhat (I): Ghi d4u hiéu sai léch
O thir hai(II): Ghi tri s6 sai 1éch cho phép (mm)
bac biétv: Néu tri s6 saj l1éch chi c6 gia tri trén mc}} chiéu dai nao dé trén
mot duong thang hodac mot bé mat dang xét thi phai ghi so.

- Ki hiéu dung sai vi tri:

. 11 | | O thanhét (I): Ghi dau hiéu sai léch

O thir hai (IT): Ghi trj s6 sai 1éch cho phép (mm)
O thu ba (III) : Ghi yéu t6 chuan cua sai 1éch vi tri

Chu y: Miii tén chi vao bé mit hodc dudng truc thi d6 1a bé mit dang xét
hoac duong truc dang xét.

* Xac dinh dung sai hinh dang vi tri khi thiét ké

Theo TCVN 384 - 93 thi dung sai hinh dang va vi tri bé mit duoc quy dinh
tuy thudc vao cip chinh xac ctia ching. Tiéu chuan quy dinh 16 cdp chinh xé4c
hinh dang va vi tri bé mit va ki hiéu theo murc chinh xac giam dan1a 1,2,..., 16.
Gia tri dung sai ing véi cac cap chinh xac khac nhau dugc chi dan trong bang 6
+ 9, phu luc 2. Mubn xéac dinh tri s6 dung sai hinh dang va vi tri khi thiét ké cac
chi tiét, trudc hét phai chon cip chinh xac. Cap chinh xac hinh dang va vi tri bé
mat thuong duoc chon dua vao phuong phap gia cong bé mat, vi du sau khi mai
tinh c6 thé dat cap chinh xac 5 hodc 6 vé€ hinh dang va vi tri bé mat. Sau Kkhi
chon duoc cap chinh x4c rdi dua vao kich thude danh nghia tra tri $6 dung sai
theo cac bang ti€u chuén, bang 6 + 9, phu luc 2.

Pdi v6i bé mit tru tron thi ¢d thé chon cép chinh xac hinh dang dya vao
quan hé gitra cdp chinh xac hinh dang va cip chinh xac kich thudc nhu chi dan
trong bang 4.3. theo quan hé nay thi ngoai cap chinh xac kich thudc, cdp chinh
xac hinh dang con duoc chon tuy thudc vao do chinh xac hinh hoc tuong dbi. o
chinh xac hinh hoc tuong dbi co 4 muc: thuong, héi cao, cao, dac biét cao. Chon
mirc ndo 13 tuy thude vao chirc ning quan trong cila timg chi tiét.

Bdng 4.3. Cdp chinh xdc hinh dang iing véi cdce cdp chinh xdc kich thuéce

D0 chinh xac Cép chinh xac kich thudc

hinh hoc ITLIT2 [IT3|ITA[ITS [IT6 [IT7 [IT8 |IT9 |IT10[1T111T12
tuong o1 Cép chinh x4c hinh dang

Thuong 1| 2 4 15|16 | 7|89 10

Hoi cao 1 3|14 |5|6 |78 9 | 10

Cao 112|345 |67 10
Dac biét cao 1 2 3|14 |5 6 9
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4. Nham bé mit
Muc tiéu:

- Nhan biét duoc dic diém va cac chi tiéu danh gid do nham bé mat;

- Phan tich va ghi duogc ki hi€u d§ nham bé mit trén ban vé;

- Can than, chinh x4c, kha ning ghi nhé khi phan tich va ghi ki hiéu vé
nham bé mat.

Cac bé mit cua chi tiét du gia
cong theo phuong phdp nao cling h
khong thé dat d6 nhin mot cach tuyét L

d6i ma van con nhing nhép nho. ;
Nhitng nhap nhé nay 1a két qua cua \

vét dao dé lai, cua rung dong trong

qué trinh cit, cua tinh chat khéng dong \,Z/
nhat cta vat liéu va nhiu nguyén b,
nhan khac nira. Tuy nhién khong phai Hinh 4.22

nhap nhé trén déu thudc vé nhdm bé mit, ma no 1a tap hop nhitng mip mé cb
budc twong d6i nho va dugc xét trong gidi han chiéu dai chuan. Pé 1am 16 van
dé nay ta xét mot phan ciia bé mat da dugc khuéch dai( hinh 4.22) trén d6 c6
nhimng loai nhap nho sau:

- Nhéap nhé ¢6 d6 cao h; thudc vé sai 1éch hinh dang (46 khong phang cia
bé mat)

- Nhép nhd ¢ d6 cao h, thude vé do song bé mit.
- Nhép nhd c6 do cao hs thude vé dd nham bé mit.

Nhu vay nham 13 muc d6 cao thip cia cac nhap nhé xét trong mot pham vi
hep cua bé mat gia cong. PO nhan thap khi chiéu cao nham 16n va nguoc lai.
Cung véi sai s0 vé kich thude, do nhan bé mat cua chi tiét cling phai hét strc coi
trong, vi n6 anh hudng nhi€u dén chat lugng lam vi¢c cua chi tiet may. Chi tiét
c6 do nhan cang cao thi kha nang chong an mon, mai mon cang tot, dong thoi
han ché dugc cac vét nut phat sinh trong qué trinh lam viéc.

Trong cac moi ghép co do hd, d6 nhin thap s& 1am cho céc chi tiét nhanh
mon, bdi vi khi cac chi tiét [am viéc cac dinh nhon cua nham bi mai mon, bot
kim loai d6 tron lan véi dau cang day nhanh qua trinh mai mon cua cac bé mat.

Trong cac moi ghép c6 do doi, nham lam giam do bén ctia mbi ghép, boi vi
khi 1ap €p hai chi tiét lai v&1 nhau, cac dinh nham bi san phang, do vay do doi
thuc té€ s€ nhd hon do doi tinh toan.

4.1. Cac chi tiéu danh gia nham bé mit

Theo tiéu chuidn TCVN 2511 - 78 nham bé mat dugc danh gid theo mot
trong hai thong so sau:

4.1.1. Sai léch trung binh s6 hoc ctia profin Ra
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Sai 1éch trung binh sO hoc cua profin Ra 1a tri sO trung binh cua khoang
cach tr cac diém trén duong nhap nhé dén duong trung binh OO’( Hinh 4.23).
Céc khoang céach ay 1a y1, Y2, ¥3...yn va chi lay gia tri tuyét doi

+ +...+ Y, 1<
R, = PARA ly ‘__z‘yi‘

n n o

_ Duong trung binh OO’ la duong chia duong cong nham bé mit thanh hai
phan c6 dién tich bang nhau

FitFs +Fs+ . +F =R+ R+ Fe+ .+ Fy

.

Y\aml

Hinh 4.23. Cdc chi tiéu danh gic nham bé mdt
4.1.2. Chiéu cao trung binh nhdm theo mudi diém Rz
Chiéu cao trung binh nham theo muoi diém R; la chiéu cao trung binh cua
5 khoang cach tur 5 dinh cao nhat dén 5 day thap nhat cua nham tinh trong pham
vi chiéu dai chuan L
a - (h, +hy +...4+hy)—=(h, +h, +...+hy)
‘ 5
_ Trong hai thong sO trén khi tri s6 Ra va R, cang 10n thi nham cang 16n - d6
nhan thap. Ngugc lai R, va R; cang nho thi nham nho - d6 nhan cang cao. Can
ctr vao hai thong s6 d6 TCVN 2511- 78 chia nham bé mat ra 14 cap. Moi cap
L'rpg VOl tri sO Ra hodc R;. Trong ti€u chudn nay, nham cap 1 1a 16n nhat, nhdm
cap 14 1a nhé nhat.

Trong san xuat thuong danh gia nhdm bé mat bang mot trong hai chi tiéu
trén ciing c6 thé danh bang chi tiéu khac chang han chiéu cao 16n nhat ciia méap
mo profin, Rmax , hinh 4.23. Viéc chon chi tiéu nao (Rahoac R;) 1a tuy thudc vao
chat luong yéu cau cua bé mat va dic tinh két ciu cta bé mat. Chi tiéu R, duoc
stt dung pho bién vi nd cho phép ta danh gia chinh x4c hon va thuin loi hon
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nhimg bé mit c6 yéu cau nham trung binh. Pi véi bé mit nham qua thd hodc
qua nhé thi dung chi ti€u R; lai cho ta kha nang danh gia chinh xac hon la dung
chi tiéu Ra. Chi tiéu R, con duoc str dung ddi véi nhitng bé mat khong thé kiém
tra truc tiép thong s6 R, ctia nham, chang han nhitng bé mit kich thudc thude
qua nho hoic c6 profin phirc tap (ludi cat ciia dung cuy, chi tiét cua dong so...)

Tiéu chuén ciing quy dinh diy gia tri bang sd cua cac thong sb chiéu cao
nham: R, , R; , Rmax (xem bang 4.3 va bang 4.4). Khi dinh gia tri ctia cac thong
s0 nham trudc hét phai str dung cac gia tri trong day uu tién.

Bang 4.3: Sai léch trung binh s6 hoc Propin Ra (um)

0,008

0,010

0,012 0,125 1,25 12,5 125
0,016 0,160 1,60 16,0 160
0,020 0,20 2,0 20 200
0,025 0,25 2,5 25 250
0,030 0,32 3,2 32 320
0,040 0,40 4,0 40 400
0,050 0,50 5,0 50

0,063 0,63 6,3 63

0,080 0,80 8,0 80

0,100 1,00 10,0 100

Chu thich: uu tién dung tri s6 in dam.
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Bang 4.4: Chiéu cao mdp mé Prépin theo Muoi diém Rz va chiéu cao lom
nhdt map mé ciia Prépin Ruax (um)

0,125 1,25 12,5 125 1250

0,160 1,60 16,0 160 1600

0,20 2,0 20 200 -
0,025 0,25 2,5 25 250 -
0,032 0,32 3,2 30 300 -
0,040 0,40 4,0 40 400 -
0,050 0,50 5,0 50 500 -
0,630 0,63 6,3 63 630 -
0,080 0,80 8,0 80 800 -
0,100 1,00 10,0 100 1000 -

Ch thich: Uu tién dung tri s6 in dam.
Xdc dinh gid tri cho phép ciia thong sé nham bé mat:

Tri s6 cho phép cua thong s6 nham bé mat dugc chon dwa vao chic nang
sir dung ctia bé mat va diéu kién 1am viéc cia chi tiét, mat khac ciing phai can cir
vao phuong phap gia cong hop Iy dam bao nham bé mat va cac yeéu cau do chinh
xac cua thong so hinh hoc khac. Viéc quyét dinh tri s6 qua nho ctia nham so voi
yéu cau ciia bé mat s& dan dén ting chi phi cho gia cong bé mat, ting gia thanh
san pham d6 1a diéu khong c6 1oi cho san xuat.

Nhu vay viéce quyet dinh tri s6 nham khi thiét ké c6 thé dya vao phuong
phéap gia cong dat do chinh xéc, kich thudc bé mat (Bang 4.5) dya vao quan hé
gitra nham v41 dung sai kich thugce va hinh dang (Bang 4.6).

Bdng 4.5: Nham bé mdt va cdp chinh xdc vmg véi cdc dang gia cong
bé mat chi tiet

Dang gia cong Gi4 tri thong sO Cép chinh xac
Ra pum Kinht¢ | Pat duoc
1 2 3 4 5
Tho 12,5*- 25 IT12 - 1T14 -
Bao Tinh 3,2*-6,3 |IT11- 1T13(10) -
Tinh mong (08)-1,6 IT8 - 1T10 IT7**
Xoc Tho 25-50 IT14 -1T15 -
tinh 3,2*- 125 IT12 - 1T13 -
Phay bang Thé 2,5-5,0 IT12 - 1T14 -
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dao phay tru Tinh 3,2*%-6,3 IT11 -
Tinh méng 1,6 IT8,IT9 IT6,IT7**
Phay bang Thé 6,3-12,5 IT12 - 1T14 -
dao phay mat Tinh 3,2*- 6,3(1,6) IT11 IT10
dau Tinh méng (0,8)-1,6 IT8,IT9 IT6,IT7**
Tién ngoai Thé 25 - 100 IT15-1T17 -
chay dao doc Ban tinh 6,3-125 IT12-1T14 -
Tinh 1,6 -3,2 (0,8) IT7-1T9 IT6
Tinh mong 0,4*-0,8 IT6 IT5
(dao kim cuong) (0,2)
Tién ngoai Thé 25 - 100 IT16, IT17 -
chay dao Ban tinh 6,3-12,5 IT14,1T15 -
ngang Tinh 3,2* IT11-1T13 IT8, IT9
Tinh méng (0,8)-1,6 IT18 - 1T11 IT7
Khoan DPén 15mm 6,3 -12,5* IT12-1T14 IT10
Trén 15mm 12,5 - 25* IT12-1T14 IT10
Khoan rOng 12,5 - 25* IT12-1T14 |IT10,1T11
Khoét Thé 12,5-25 IT12 - 1T15 -
Tinh 3,2*-- 6,3 IT10, IT11 IT8, IT9
Doa bang Thé 50 - 100 IT15-1T17 -
dao doa 1 Ban tinh 12,5-25 IT11-1T14 -
ludi Tinh 1,6*- 3,2 IT8 - I1T9 IT7
Tinh méng 0,4*-0,8 IT7 IT6
(dao Kim cuong)
Doa bang Ban tinh 6,3-125 IT9, IT10 -
dao doa Tinh 16-3,2 IT7,1T8 -
nhiéu ludi Tinh méng (0,4) - 08 IT7 -
Chudt Ban tinh 6,3 IT8, IT9 -
Tinh 0,8*- 3,2 IT7,1T8 -
Dic biét 0,2-04 IT7 IT6
Mai tron Ban tinh 32-6,3 IT8 - IT11 -
Tinh 0,8*-1,6 IT6 - I1T8 IT6
Tinh méng | 0,2-0,4(0,1) IT5 Cao hon IT5
Mai phang Ban tinh 3,2 IT8 - 1T11 -
Tinh 0,8*-1,6 IT6 - I1T8 -
Tinh mong | 0,2*- 0,4(0,1) IT6, IT7 IT6
Mai ra Tinh 0,4-0,2 IT6, IT7 -
Tinh mong 0,1- 0,6 IT5 -
Danh bong Thuong 0,2-1,6 IT6 -
Tinh 0,05-0,1 IT5 -
Nghién bong Tho 0,4* IT6, IT7 IT5
Trung binh 0,1-0,2* ITS, IT6 ITS
Tinh 0,05* IT5 Cao hon IT5
Dac biét 0,012 - 0,025 -
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Bang 4.6: Nham bé mdt g véi dung sai kich thiede va hinh dang

Cap chinh | Dungsai | Kich thuéc danh nghia,mm
xac k,',Ch hinh dang Pén 18 Trén 18 Trén 50 Trén 120
thudce theo % cua ] ) dén 500
dung sai dén 50 dén 120
kich thude Gia tri Ry ,mm, khong 16n hon
100 0,2 0,4 0,4 0,8
IT3 60 0,1 0,2 0,2 0,4
40 0,05 0,1 0,1 0,2
100 0,4 0,8 0,8 1,6
IT4 60 0,2 0,4 0,4 0,8
40 0,1 0,2 0,2 0,4
100 0,4 0,8 1,6 1,6
ITS 60 0,2 0,4 0,8 0,8
40 0,1 0,2 0,4 0,4
100 0,8 1,6 1,6 3,2
IT6 60 0,4 0,8 0,8 1,6
40 0,2 0,4 0,4 0,8
100 1,6 3,2 3,2 3,2
IT7 60 0,8 1,6 1,6 3,2
40 0,4 0,8 0,8 1,6
100 1,6 3,2 3,2 3,2
IT8 60 0,8 1,6 3,2 3,2
40 0,4 0,8 1,6 1,6
100; 60 3,2 3,2 6,3 6,3
IT9 40 1,6 3,2 3,2 6,3
25 0,8 1,6 1,6 3,2
100; 60 3,2 6,3 6,3 6,3
IT10 40 1,6 3,2 3,2 6,3
25 0,8 1,6 1,6 3,2
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100;60 6,3 6,3 12,5 12,5
IT11 40 3,2 3,2 6,3 6,3
25 1,6 1,6 3,2 3,2
IT12 100; 60 12,5 12,5 25 25
IT13 40 6,3 6,3 12,5 12,5
Cha thich:

1. Néu dung sai tuwong déi vé hinh dang nhé hon gid tri chi ddn trong bdng

thi gia tri Ry khong lon hon 0,15 gia tri dung sai hinh dang.
2. Trong truong hop cgfn thiét, theo yéu cdu chitc ndng ciia chi tiét cé thé

lay gia tri Ry nho hon chi dan trong bang.
4.2. Céch ghi ky hiéu nham bé mat

Trong céc ban vé& thiét ké dé thé hién yéu cau nham bé mit ngudi ta dung ki
hiéu chit V léch (\/ ) va trén d6 c6 ghi gia tri bang s6 cua chi tiéu R, hodc R..
Néu gia tri R, thi chi ghi gia tri bang s6 (xem hinh 4.24a). Con la gia tri R; thi
ghi céd ky hi¢u “R;” kém theo chi s0 nhu chi dan (xem hinh 4.24b).

R,40

a) b)
Hinh 4.24. Ky hi¢u nham trén ban vé
- DauV : ky hi¢u co ban, khong chi 1o phuong phép gia cong.
- Dau Vv : khi bé mit dugc gia cong bang phuong phap cit got ldy di mot
16p vat liéu.
- Déu¢/: khi bé mit gia cong khong lay di mot 16p vat liéu hay khong gia
cong thém.

- Néu bé mit chi tiét dé tho khong can gia cong sau khi rén, dap, duc....thi
dung dau ~.
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5. Bai tap o] 0.01
Vidu l: =| 0,01

Cho chi tiét truc co kich thuée 1a

$®32h7, dung sai d6 tron 1a 0,0 1mm, rﬁ“

dung sai cua sai l1éch Profin mat cat N -
doc 1a 0,01mm. Hay ghi ki hi¢u sai 1

1€ch va dung sai trén ban ve. Hinh 4.25

Gidi:

V& chi tiét truc nhu hinh 4.25. Truéc hét ghi ki hi¢u sai léch va dung sai
kich thudc. Kéo dai dudng ghi kich thudc réi vé mot hinh chir nhat gom 2 6:
mot 6 ghi ki hiéu dang sai 1€ch, 6 con lai ghi tri ) dung sai. Vi du trén hinh 4.25
dau hiéu “0” , “ = chi sai 1éch do tron va sai 1éch Profin mat cat ciia bé mat
$32h7. Tri s6 dung sai cuia ching 1a 0,01mm.

Vi du 2: Cho chi tiét truc nhu

hinh 4.26. Hay x4c dinh d nham AR [7Io02}A8)  oroooe
ctia cac bé mit va ghi ki hiéu trén 0,006{= =10,006
ban V€. — N g
N = 22 N I =0 T |
Bai giai: | { B - R I It
. g K o @ 1 &

- Vi chi tiét da cho ta chon

chi tiéu nham la: R- Dua vao cap A (]

chinh xac kich Hinh 4.26

thudc danh nghia, tra bang 4.6 ta |

dugc gia tfi bang sb ctia nham: } | (126/ )
+ B¢ mat ¢30k6 : R, =0,8 um. | 16 / |

Nghia 12 nhdam bé mat ¢30k6 theo 0 \a/ \/ —_— \a/

chi tiéu R, khong vuot qua 0,8 um. !
+ Bémat 50k7: R;=1,6 um. T~ TTTTTTTTTT 11

+ Céc bé mat con lai khong

yéu cau chinh xéc, kich thuéc dat
dugc sau tién ban tinh vao khoang Hinh 4.27
IT12 + IT13. Tra bang 4.6 ta dugc
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Ra = 12,5 um. ki hiéu duoc dit trong dau ngodc & goc trén bén phai cia ban vé.

- Sau khi x4c dinh gi4 tri bang s6 ctia nham ta ghi ki hiéu nham vao ban
v€, hinh 4.27

CAU HOI ON TAP
1. Thé ndo 1a d6 chinh xac gia cong? Nguyén nhan chil yéu gay ra sai s6
trong qua trinh gia cong.
2. Trinh bay cac dang sai léch hinh dang va vi tri bé mit.
3. Thé nao 12 nham bé mit va nguyén nhan phat sinh ra no.
4. Trinh bay céc thong s6 danh gia nham bé mit.

5. Trinh bay phuong phap xac dinh dung sai hinh dang, vi tri, 6 nham bé
mat trén ban ve.
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CHUONG 5
DUNG SAI GOC

Giéi thi¢u:

Lip ghép con tron 1a mot trong nhimg nhém lip ghép duoc st dung phd
bién 14 nho céac tinh chat wu viét ctia nd nhu: do kin, d6 bén cao, c6 thé dé dang
diéu chinh khe hd hodc d6 dbi nho su thay doi vi tri doc truc cua chi tiét, tw dinh
tam tot, kha nang thdo lip nhanh ma khong lam hu hong bé mit lap ghép cua
cac chi tiét. Dé ché tao cac chi tiét 1ap ghép con tron dam bao yéu cau k¥ thuit,
d6 chinh xac cao trong chuong nay gidi thiéu khai niém vé goc thong dung,
dung sai kich thudc goc va cach lap ghép con tron.

Muc tiéu:

- Néu dugc khai niém vé goc thong dung va tinh wu viét cua lap ghép con
tron;

- Phan biét duoc dung sai kich thudc goc va lap ghép con tron;

- Rén luyén tinh chuyén can, can than, nghiém tuc, chu dong va tich cuc
sang tao trong hoc tap.

N0i dung chinh:
1. Khai niém vé goéc thong dung
Muc tiéu:
- Néu duogc khai niém vé goc thong dung;

- Co tinh chuyén can, nghiém tac, chu dong va tich cuc sang tao trong hoc
tap.
Mt cAt ngang da cho

* GOcC con o lagoc
gifra hai duong sinh trong
mit cit doc truc ctia con,
hinh 5.1.

, Hinh 5.1. So d6 biéu dién goc con
* P3G con C: 1a ty s

gitra hi¢u duong kinh 2 mat
cat ngang voi khoang cach
giita chiing 1a L. Ddi véi
con cut, hinh 5.2, thi d§ con
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14 ty s0 ctia hiéu dudng kinh | W
day 16n nhat va nho nhét :
v6i chiéu dai con: -1 [ YRR S B S
|
D—-d Jo4 i
C= = 2tg — :
L 79 Wit
z]
I 3
—t— |
A—W
2. Dung sai kich thuéc géc Hinh 5.2. So d@6 biéu dién dé con
Muc tiéu:

- Phan biét duogc cac cach biéu thi dung sai kich thudc goc;
- Tra dugc bang xac dinh tri s dung sai kich thudc goc TCVN 260 - 86;

- Rén luyén tinh chuyén can, can than, nghiém tuc, chu dong va tich cuc
sang tao trong hoc tap.

Lap ghép con thyuc hién theo kich thudc goc, vi vay dung sai kich thudc con
cling chinh 1a dung sai kich thudc goc. Dung sai kich thudce géc dugc ki hi¢u la
AT (Angle Tolerance).

Tr1 s0 dung sai duoc tinh bang ki hi€u s6 ctia gbc gidi han 16n nhat va goc
gi61 han nho nhat:
AT = O max = & min

Dung sai gbc c6 thé biéu thi bang don vi goc (radian hoic d9, phut, giay,
g6c) hoac bang don vi dai, micromet (um). Tuy theo don vi biéu thi ta c6 nhiing
Ki hiéu sau:

AT ¢ - Dung sai gdc tinh theo don vi goc, hinh 5.3 a
AT’ o - Tri s6 quy tron ctia dung sai goc tinh theo do, phuat, gidy goc

ATy - Dung sai goc dugc biéu dien bang doan vudong goc vl mot canh cua
goc tai vi tri cach dinh mdt khoang L1 va nam doi dién vaoi goe dung sai AT .

ATh=ATy . L. 103
véi ATh - um, AT ¢ - prad, Ly - mm
ATp, Dung sai goc con duge biéu dién bang dung sai hiéu dudng kinh cta
hai mat cat ngang cia con va cach nhau mot khoang L da cho.
+ Khi goc con ung véi d6 con C < 1 : 3 (hinh 5.3b) thi ATp = ATh

+ Khi goc con tmg voi do con C > 1 : 3 (hinh 5.3¢) thi ATp = 20

COS—

V61 o 1a goc con danh nghia.
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Hinh 5.3. So d6 biéu dién dung sai kich thudc goc.

Tuong tu nhu kich thudc dai, dung sai kich thudc goc duge quy dinh tuy
thudc cap chinh xac ché tao kich thudc goc. Tiéu chuan TCVN260 - 86 quy dinh
17 cap chinh xac ché tao kich thuéc goc, ki hiéu 1a 1, 2, ..., 17. Do chinh xac
giam dan tir 1 dén 17.

Trong ché tao co khi, cap chinh xac tir 7+ 12 duoc stt dung phd bién. Cap 7
va 8 dugc st dung khi ché tao céc chi tiét con c6 d6 chinh xac cao, yéu cau dinh
tam t6t nhu dau dinh tAm cia truc 1ap voi banh ring, 16 con trong banh ring co
dd chinh xac cao, chudi cén cua dung cu cat, ... Cép chinh xac 9+12, st dung
v6i cac chi tiét con do chinh xac binh thuong, vi du nhu con ctia khdp ndi ma
sat, mili tam va 10 tam, séng trugt goc, ranh goc trong cac ban truot, ...

Trj s6 dung sai gbc twong Gmg véi cac cap chinh xac va cac khoang chiéu
dai danh nghia L khac nhau. Tra trong cac bang ti€u chuan TCVN260 - 86
(bang 16, phu luc 3)

3. Lip ghép con tron

Muc tiéu:
~ , U T , Mat phiing chudn
- Neéu duogc tinh uvu viét cua lap ghép R e ohn

con tron

- Phan biét duoc khoang cach chué}n N
va dung sai khoang cach chuan trong lap
ghép con tron;

- Rén luyén tinh chuyén can, can
than, nghiém thc, chu dong va tich cuc

sang tao trong hoc tap.

Lap ghép con tron ciing c6 dac ‘ , —
tinh tuong ty nhu lap ghép tru tron: Hinh 5.4. Lap ghép con tron
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lap c6 @6 doi (lap cb dinh), lap co do
hé (Iap dong) va lap ghép khit.

Do ho va do doi cua lip ghép
tuy thudc vao vi tri hudng truc cua
cac cac chi tiét lip ghép. Vi tr
hudng truc cia chung dugc xac dinh
so vOl mat phéng chudn di chon,
hinh 5.4.

Mit phang chuan cia con dugc
chon 13 mit phang vudéng goc voi
duong tdm con. Khi da chon mat
phang chuan thi vi tri huéng truc ciia
hai con lap ghép véi nhau duge Xac
dinh bang khoang cach chuan, Z,.

Khoang cach chuén Zp, hinh
5.4, 1a khoang cach gilta hai mat
chuan ctia con lap ghép do theo
hudng truc cua con. Tuong Ung voi
cac kich thudc gidi han cua goc con
ta ciing c6 khoang cach chuan gidi
han: Zpmax , Zpmin V& dung sai khoang
cach chuan T, dugc tinh nhu sau:

Tp = meax - Zpmin

Vi iri gidi han ban ddu

Vi tr thute ban &4u

Mt phéing chudn
)

Hinh 5.5

Vi trf cudi
Mat phang chusn —

T PR | g __

7
Vi tri ban ddu Eﬁ

 Dich chuyén da cho

Hinh 5.6

Zomax » Zpmin : 1a khoang cach chuan gié1 han ¢ vi tri ban dau cua con lap

ghép, hinh 5.5.

Khi thuc hién lap ghép thi tuy theo dic tinh lip ghép (46 doi hodc do ho)
ma vi tri cia con lap ghép dich chuyen tuong ddi voi nhau mot khoang E., hinh
5.6. Vi tri sau khi lap 14 vi tri cudi cua con, Ps.

Khi yéu cau dung sai khoang cach chuan dé ta c6 thé tinh duoc dung sai
gbc cua con lap ghép. Hoac nguoc lai véi dung sai ciia goc da cho cia con lap
ghép ta cling c6 thé tinh ra dung sai khoang cach chuan.

Trong ché tao nguoi ta thuong kiém tra con thong qua kiém tra khoang

cach chuan.

CAU HOI ON TAP

1. Néu khai niém vé goéc thong dung va tinh chat wu viét cua ldp ghép con tron.

2. Trinh bay céch biéu thi dung sai kich thudc goc.

3. Thé nao 1a khoang cach chuén va dung sai ctia n6 trong lip ghép con tron.



CHUONG 6
DUNG SAI CHI TIET PIEN HINH

Gidi thiéu :

Mbi ghép 6 lan, mdi ghép then, ren dugc sir dung phd bién trong cac thlet
bi dung cy, dung nbi ghép cac chi tiét trén truc, dé bat chat, truyén luc, truyén
mo men xoan..... Sy hoan thién khong ngumg cua cac thiét bi dung cu doi hoi

phai nang cao d6 chinh xac ché tao cac chi tiét bang cach giam dung sai gia cong
va bict cach chon kiéu lap cho moi ghép.

Muc tiéu:

- Xéc dinh dugc dung sai céc chi tiét dién hinh va cac kich thudc can cha
¥ khi ché tao;

- Giai thich dugc cac thong sb vé dung sai ctia mot s chi tiét dién hinh;
- Chon duoc kiéu lép cho cac mdi ghép dién hinh;
- Tra thanh thao cac bang tra dung sai lap ghép céc chi tiét dién hinh;
- Ghi va giai thich dugc ki hiéu cac chi tiét dién hinh trén ban v§;
- Reén luyén tinh can than, chinh x4c khi tra bang, ghi va giai thich ki hiéu,
chu dong va tich cuc sang tao trong hoc tap.
N0i dung chinh:
1. Dung sai ren
Muc tiéu:

- Trinh bay duogc cac yéu td kich thudc co ban, dung sai kich thudc cua
ren vit, dai oc trong lap ghép ren;

- Giai thich duoc ki hiéu, tra duoc trj sb sai 1éch, dung sai kich thudc ren;

- Can than, chinh x4c khi giai thich va tra bang, chii dong va tich cuc sang
tao trong hoc tap.
1.1. Khai niém

Méi ghép ren dugc sir dung pho b1en trong cac thiét bi dung cu dé ndi ghép
cac chi tiét véi nhau, dé kep chit chi tlet (dai 6¢ van vao bu 16ng), de truyén
chuyén dong va truyén luc (vit me dai 6¢c trong may cong cu, vit dai dc trong &
to, kich). Tuy theo dang ren ma nguoi ta phan ra: moi ghép ren dang rdng tam
giac, hinh thang, chir nhat...

Theo chirc ning mdi ghép ta phan ra: ren kep hé mét va ren Anh, ren truyén
dong. Trong pham vi mon hoc nay ta chi xet hai loai pho bién la: ren kep chat he
mét va ren truyén dong dang rang hinh thang (ren hinh thang).

1.2. Cac kich thudc co ban cua ren tam giac hé mét
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Céc yéu t6 kich thudc co ban cua ren dugc trinh bay theo TCVN2248 - 77.
Trén hinh 6.1 1a mat cit doc theo truc ctia ren dé thé hién profin ren ciia mdi
ghép. Chi tiét bao 1a dai bc, chi tiét bi bao 1a buldng (vit). Ren dai dc con goi 1a
ren trong, ren bulong con goi la ren ngoai.

Céc thong s6 co ban cua ren

la: P
- DPuong kinh ren: P8 l ]
+ Du’(‘)’ng kinh ngOE‘li ( d, D)’ ,//, /// // //’///"////J : I_IBI:_T
+ Puong kinh trong (di, Dy); T ,7/ 7 / It
+ Duong kinh trung binh (da, \ % | "m I
\\‘
Dy). \%% T
) . §\\ 7. \ |
- Budc ren: P 9 g "R\ N B 1o0g lo[z)e] 1
- GOAc profin ren: o 2 \\N AW N
o = 60° véi ren hé mét. ol P4 PR
0 " !
a = 55° vé4i ren hé Anh. o
: { ‘ Buong tnyg clia ren_
- D: Duong kinh ngoai cta RS
ren trong(dai oc).
& ) . Hinh 6.1
- d: Puong kinh ngoai cta
ren ngoai (buldng).
- Dy: Buong kinh trung binh
clia ren ngoai. N: Chiéu dai vian ren trong nhom
- dy: Puong kinh trung binh binh thu‘ong.
ciia ren trong. Hi: Chiéu cao lam viéc cua profin

ren.
- Di: BPuong kinh trong cua A S P
H: Chiéu cao cua profin goc.
ren trong. e o , .
S: Chiéu dai van ren nhém ngan.
- di: Puong kinh trong cua S e L
N L: Chiéu dai van ren nhom dai
ren ngoal.
1.3. H¢ thong dung sai ren tam gidc h¢ mét

Dung sai kich thudc ren: khac véi lap ghép tru tron, anh hudng dén tinh lap
1an cua ren khong chi c6 kich thudc duong kinh ma con c6 ca bude ren (p) va
g6c profin ren (o). Nhung khi phan tich anh hudng sai s6 budc ren va goc profin
ren, ngudi ta dd quy lugng anh hudng ciia ching vé phuong ciia duong kinh
trung binh goi la:

- Luong bu hudng kinh ctua dudng kinh trung binh cho sai s budc ren: 5.

Tri s6 ctia n6 dudce tinh theo cong thirc:
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fp = 1,732.AP, (6.1)
AP, : 1a sai sb tich lity n budc ren.

- Luong bu huéng kinh cta duong kinh trung binh cho sai s6 goc profin
ren, f, . Tri sO cua nd duoc tinh theo cong thire:

f,=0,36. P. A% (um) (6.2)
V6i P tinh theo mm. A5 = 5 (phiit géc)

Puong kinh trung binh c6 tinh dén anh huong cua sai sd budc va goc
profjn ren dugc goi 1a ( duong kinh trung binh biéu kién) , (d’2 , D’;) . Tri s6 cua
chung dugc tinh theo cong thirc sau:

d, =dy + f, + T, | i voi ren vit. (6.3)

D, =Dy, — (f + fa ) d6i voi ren dai bc. (6.4)
Nhu vay dé dam bao tinh doi 14n cua ren, tiéu chuan chi quy dinh tuy thudc
vao cap chinh xac ché tao ren: d, d ddi v6i ren vit va Dy, Dy d6i véi ren dai oc.
- Cap chinh xac ché tao ren : Dung sai kich thudc ren duge quy dinh tiy

thuc vao cap chinh xac ché tao ren. TCVN1917- 93 quy dinh céc cap chinh xac
ché tao ren hé mét lap c6 do ho, bang 6.1

Bang 6.1. Cap chinh xdc kich thudc ren

Dang ren Duong kinh ren Cép chinh xac
. d 4;6; 8
Ren ngoal
dy 3;4;,5;6,7,8;9
D, 4,5;6;7;8
Ren trong
D, 4,5;6;7;8

- Lap ghép ren: lap ghép ren ciing c6 dic tinh 1a: 15:1p c6 d6 ho, lap c6 do
do6i va lap trung gian. Trong chuong nay ta chi giéi thi¢u lap ghép ren c6 do hé.

Tri s6 dung sai duong kinh ren tmg véi cic cap chinh xac khac nhau tra
theo bang TCVN. 1917- 93.

Badng 6.2. Mién dung sai kich thudc ren ( ldp ghép ¢6 do ho)

Loai Chiéu dai van ren

chinh xé&c S N L
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Mién dung sai ren ngoai

Chinh
i (3h4h) 4g | 4h
Tt)ri‘ﬁ]r;]g 5969 |(5g6g)| 6d || 6e || 6f ||6g|| 6h |(7e6e)| 7g6g | (7heh)
Tho 89 (9989)

Mién dung sai ren trong
Chinh 4H 4H5H | 5H 6H
Xac
Trung
oinn | 66) |15H 6G 6H || (7G) 7H
Tho . 7G 7H | (8G) 8H

1: ' Mién dung sai dugc uu tién str dung
2: () Mién dung sai han ché st dung

3: Khi Chiéu dai van ren thuoc nhom ngér} (S) va nhoém dai (L) thi cho phép su
dung mién dung sai dugc quy dinh cho chiéu dai van ren thugc nhom binh thuong

(N).

Mién dung sai ctia cac kich thudc ren dugc chi ra trong bang 6.2
(TCVN1917- 93). Khac véi lap ghép tru tron, mién dung sai kich thudc ren
duoc ki hiéu,

Cap chinh xé4c ren 1a 6(dit trudce sai 1éch co ban)

vi dy: 6H { - Sai 1éch co ban ctia dudne kinh ren dai dc 1a H.
{- Céap chinh x4c ren l1a 6

- Sai 1éch co ban cua duong kinh ren vit 1a e.

Khi mién dung sai dudng kinh d, va d hodc D, va Dy khac nhau thi ki hiéu

nhu sau:
- Mién dung sai duong kinh Dy 1a 4H.

vi dy: 4H5H . Mién dung sai duong kinh Dy Ia 5H.
, - Mién dung sai duong kinh d, la 7e.
vidu: Te6e .
- Mién dung sai duong kinh d 1a 6e.
Tri s6 sai léch gidi han kich thudc ing véi cac mién dung sai tra trong bang
18 va 19, phu luc 3.
- Ghi ki hiéu sai 1éch va lap ghép trén ban v&.
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+ Trén ban ve lap, ki hiéu lap ghép duoc ghi dudi dang phan s0, tir sb ki
hiéu dbi v&i ren trong, mau sb ki hiéu d6i véi ren ngoai.

- Ren hé mét
Vidu: M12x1-—1 - Pudng kinh: d = 12mm.

7969
- Budce ren: p = Imm.

- Mién dung sai dudng kinh trung binh D, va
duong kinh trong Dy déu 1a 7H
+ Trén ban v& chi tiét: tir ki hiéu lap ghép trén ta c6 thé ghi ki hiéu trén

ban ve€ chi tiét nhu sau:

M12x 1- 7H , d6i véi ren dai oc.

M12x 1- 7g6g , ddi véi ren vit.
2. Dung sai lip ghép then va then hoa
Muc tiéu:

- Xac dinh duoc dung sai va chon dugce kiéu lip tiéu chuan cho méi ghép
then;

- Ghi va giai thich duogc ki hiéu lap ghép then hoa trén ban v&;
- Can than, chinh x4c khi ghi, giai thich ki hiéu va tra bang.
2.1. Dung sai lap ghép then bang
2.1.1. Khai niém mdi ghép then

Then dung dé c¢6 dinh cac chi tiét trén truc nhu: banh ring, banh dai, tay
quay,... va thuc hién chirc nang truyén moé men xoan hodac dan hudéng chinh xac
khi cac chi tiét can di truot doc truc.

2.1.2. Dung sai kich thuéc lap ghép
Dung sai kich thudc va lap ghép

cia then bang dugc quy dinh theo 2\5/

TCVN 4216 + 4218 - 86. b
Tren hinh 6.2 12 mit cit ngang &_ ﬁ 1

cua rn01 ghép then. V6i chirc néng la FaX

truyen md men xoan va dan huéng, 2,0 —r

lap ghép then duoc thuc hién theo bé p "  h

mat bén va theo kich thudc b. then

lap v6i ranh truc va rinh bac ( banh !

rang hodc banh dai ). Dung sai kich - -

thude lap ghép tra theo tiéu chuén
dung sai lip ghép bé mit tron,
TCVN 2244 - 99.
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2.1.3. Chon kiéu lap tiéu chuan

Tuy theo chirc nang cia mo1 ghép then
ma chon kiéu lap tiéu chuan sau:

+ Truong hop bac ¢d dinh trén truc,
chon kiéu lap nhu so dd hinh 6.3a. Then lap
c6 do doi1 1on vo1 truc va co do doi nhod vaéi
bac dé tao diéu kién thao lrflp dé dang

+ Truong hop then dan huéng, bac di
truot doc truc, chon kiéu lép nhu so dd hinh
6.3b. Then lép vo1 ranh bac c6 do hd 16n,
dam bao bac dich chuyén doc truc dé dang.

+ Truong hop méj ghép then co chiéu
dai 16m, 1 > 2d, chon kiéu lap nhu so

b ., 3

//74 ]

L

/'ﬂ

|

o+,

1

Hinh 6.2

d6 hinh 6.4. Then lap c6 d6 ho véi ranh truc va rinh bac. Do hé cua lap ghép

nham boi thuong cho sai so vi tri rinh then.

pm ‘|
3
A ho
o) a
4 777,
D10
77,
N93 hs
a
b)
Hinh 6.3

NN
AN

010

HY

hg

Hinh 6.4

:' - Mién dung sai chiu rong then |:| — Mién dung sai chiéu rong then
/////8 - Midn dung sai chiéu rong ranh bac RN - Mién dung sai chiéu rdng rénh bac
IR - Miéin dung sai chidu rong rdnh truc B — Mién dung sai chiéu rong rinh tryc
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2.2. Dung sai lap ghép then hoa
2.2.1. Khai niém mdi ghép

Trong thuc té khi ‘cﬁn truyén
mO men xoan l6n yéu cau do chinh
Xac di,nh tam cao gilra truc va bac
thi moi ghép then khong dép tng
dugc nén phai sir dung moi ghép
then hoa.

Mdbi ghép then hoa co nhiéu
loai: then hoa dang ridng chir nhét,
rang hinh thang, rdng tam giac, rang
than khai. Nhung pho bién nhét la
then hoa dang rang chir nhat, hinh
6.5.

Hinh 6.5

Trén hinh 6.5 biéu thi mat cat ngang cia mdi ghép then hoa rang chir nhat.

]?é dam bao chuc nang truyén luc thi lap ghép thuc hién theo kich thudc b,
con dé dam bao d§ dong tam gitra bac va tryc thi thyc hién lap ghép theo D

hodac d hoac b, hinh 6.6 a. b, c.

Hinh 6.6. Mt cdt ciia méi ghép dam bdo dé dong tam

- Déng tam theo D, hinh 6.6a: thuong sir dung nhiéu hon vi né kinh té

hon.

- Ddng tam theo bé mat kich thudc d, hinh 6.6d: dung trong truong hop
can dg chinh xac dong tam cao va do ran bé mat cua bac qué cao.

- Pdng tam theo b, hinh 6.6¢: it ding vi dd chinh xac dong tam thap.

2.2.2. Dung sai kich thudc 1ap ghép then hoa
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Lap ghép then chi thuc hién theo 2 trong 3 yéu t6 kich thudc kich thudc
theo d, D va b.

- Khi thuc hién ddng tdm theo D thi ldp ghép theo D va b.
- Khi thuc hién ddng tdm theo d thi ldp ghép theo d va b.
- Khi thuc hién ddng tam theo d thi chi lip ghép theo b.

Tiéu chuan TCVN2324 - 78 quy dinh ddy mién dung sai cta céc kich thudc
lap ghép nhu trong bang 6.3 va 6.4. Sai 1éch gi6i han Gmg véi cac mién dung sai
theo TCVN2245 - 99, bang 1 va 2 (phu lyc 1). Nhitng mién dung sai c6 dong
khung 13 nhitng mién dung sai dugc str dung uu tién.

Bang 6.3. Mién dung sai cdc kich thieée truc then hoa rang chit nhdt CYN2324-
78

Cap chinh Sai léch co ban
Xac d e f g h s K | m | n
5 .
6 ne
7
8 ds
9 (d9) e9 F9 h9
10 d10 h10
Bdng 6.3. Mién dung sai cdc kich thude 16 then hoa rdng chi nhdt
Cép chinh Sai I¢ch co ban
Xac D E E G H I
6
7
8
9
10

_ Tuy theo phuong phap thyc hién dong tam hai chi tiét then hoa, chon cac
mién duang sai cho cac kich thudc lap ghép. Su phoi hgp cac mién dung sai kich
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thude 16 va truc then hoa c6 thé tao thanh mot day cac kiéu lip thoa mén chirc
nang s dung ciia moi ghép then hoa, bang 12 + 15, phu luc 3

2.2.3. Chon kiéu lap tiéu chuan

Trong thuc té thiét ké ché tao ngudi ta thudng sir dung mot sd kiéu lip vu
tién cho md1 ghép then hoa nhu sau:

- Truong hop bac then hoa ¢d dinh trén truc:

+ Khi thuc hién déng tam theo D c6 thé chon kiéu lép:
H7 / js7 d6i voi lap ghép theo kich thude D
F8 / js7 dbi véi lap ghép theo kich thudc b.

+ Khi thuc hién déng tam theo d c6 thé chon kiéu lép:
H7 / g6 dbi véi lap ghép theo kich thudc d
D9 / js7 d6i voi lap ghép theo kich thude b.

- Truong hop bac then hoa dich chuyén doc truc:

+ Khi thuc hién déng tam theo D c6 thé chon kiéu lép:
H7 / £7 d6i véi lap ghép theo kich thudc D
F8 / f7 d6i vai lap ghép theo kich thudc b.

+ Khi thuc hién dong tam theo d c¢6 thé chon kiéu lap:
H7 / £7 d6i véi lap ghép theo kich thude d
F10 /9 d6i voi lap ghép theo kich thude b.

m trong truong hop cﬁ,n thiét néu nhu cac kiéu lap trén khong du dap
ung cac di€u kién cu thé cua moi ghép thi chon ki€u lap tiéu chuan khac (xem
TCVN 2324 - 78).

2.2.4. Ghi ki hiéu lap ghép then hoa trén ban vé

L'f}p ghép then hoa dugc ghi ki hiéu giéng nhu cac lap ghép bé mit tron
khac néu trén ban v& co mat cat ngang cua moi ghep. Trong truong hop trén ban
v€ khong thé hién mat cat ngang thi ghi ki hi¢u nhu sau:

H12 7 F10
all f9

Vidu: d-836 ':77.40

Ki hiéu 1an luot 1a:
+ Thuc hén déng tam theo bé mat kich thudc d;

+ Sb rang then hoa Z = 8;

+ Liap ghép theo yéu t6 dong tdm d 1a ¢ 36 % ;
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+ Bé mat khong thuc hién déng tam D c6 kich thudc danh nghia 1a 40mm,
mién dung sai kich thudc D cta bac then hoa 1a H12, mién dung sai kich thude
D cua truc then hoa la all;

+ Kiéu lip theo bé mit bén b 1a 7F—19O

Tir ki hiéu ldp ghép trén ta c6 thé ghi ki hiéu trén ban vé& chi tiét nhu sau:
- Trén ban vé bac then hoa:

d-8.36H7.40H12 . 7F10
- Trén ban vé truc then hoa:

d-8.36f7.40all. 7f9.

3. Dung sai lip ghép 6 lin
Muc tiéu:

- Chon dugc kiéu lap tiéu chuan cho mdi ghép 6 lan;
- Tra duoc tri sb sai 1éch va ghi duoc ki hi¢u mbi ghép 6 lan trén ban v&;
- Can than, chinh xac, chu dong va tich cuc sang tao trong hoc tap.
3.1. Khai niém
~ O l3n 1a mdt bd phan may da duoc tiéu chuan va ché tao sdn. Khi thiét ké
ché tao cac thi€t bi va dung cu, nguoi ta chi viéc mua vé va sir dung.

3.2. Kich thudc co ban cua b 1in

. ) . \ B
Cau tao 6 lan chu yéu gom 3 -
chi tiét: vong trong, vong ngoai va
con lan, hinh 6.10.
_ Kich thudc co ban cua 6 lan
gom: .
- PBuong kinh vong ngoai (D);
o —||— —|— O
- Puong kinh trong (d);
- Chiéu rong 6 lan (B). ,
3.3. Dung sai lap ghép 6 lan f
3.3.1. Cép chinh xac ché tao 6 lan

O lan dugc ché tao theo 5 cép
chinh xac, ki hiéu la: 0, 6, 5, 4, 2 fnh 010 Caw tgo cua o lan
( TCVN 1484 - 85). B chinh xac
tang dan tir 2 dén 2.

Trong ché tao co khi thuong st dung 6 lan cép chinh xac 0 va 6. Truong
hop can d¢ chinh xac quay cao, s6 vong quay 1on thi sir dung 0 o cap chinh xac 5
hoic 4, chang han 6 truc chinh may mai, 6 truc dong co cao toc. O cap chinh Xac
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2 duoc st dung khi yéu cau dd chinh xac dac biét cao. Cap chinh xac cua 6 dugc
ghi ki hi¢u cung vdi s6 hi€u 6 lan,
Vidu: 6 6 - 205 c6 nghia la 6 cap chinh xac 6 s6 hi¢u 205.

Riéng voi 6 cép chinh xac 0 thi khong ghi ki hiéu cip chinh xac ma chi ghi
s6 hiéu 6.

Vi du: O 305 nghia 1 6 cip chinh xac 0 sb hiéu 305.
3.3.2. Lép ghép 6 lan

O lan lap voi tryc theo bé mat try trong ctia vong trong va lip véi 16 than
hop theo bé mit try ngoai ctia vong ngoai, hinh 6.11. Pay 14 lap ghép tru tron, vi
vay mién dung sai kich thudc truc va 16 dugce chon theo tiéu chuan dung sai lép
ghép bé mat tron, TCVN 2244 - 99. Mién dung sai kich thudc cac bé mat lap
ghép ctia 6 lan (d va D) la khong thay d6i va da duoc xac dinh khi ché tao 6 lan.
Con khi str dung 6 1an, ngudi thiét ké phai thay doi mién dungsai kich thuoc truc
va 16 than hop dé duoc cac kiéu lap c6 dac tinh phu hop voi diéu kién 1am viéc
clia 0.

\{iéc chon kiéu lép cho méi
ghép 0 lan cling chinh 1a chon mién -
dung sai kich thudc truc va 16 than Than hop

S

Chon kiéu lép truc véi vong 4 ,
trong va 16 than hop véi vong ngoai I .
phu thude chi yéu vao dic tinh va ANANN
dang tai trong tac dung 1€n cac vong
6 lan. Dang tai trong tac dung lén = . |
cac vong 6 lan bao gdm: dang tai Truc
chu ki, dang tai cuc bo va dao dong. "
o t-, Ddang tlfélj Cﬁﬁ‘ki :’téid tr?ng ié:m v ?1?,;/} 7]
ugt tac dung Ien khap cac duong lan ’ Y
ctia 0 va 1ap lai sau mdi chu ki quay %/X;//If:
clia 0. Vong chiu tai chu ki thuong B,
dugc lap c6 do doi dé duy tri tinh

trang tac dung déu dan cua lyc 1én
khap duong lan lam cho vong lan Hinh 6.12. Lép ghép 6 lan
mon déu, nang cao dj bén cua o.

- Dang tai cuc bd va dao dong : Tai trong chi tac dung 1én mot phan dudng
lan con cac phan khéc thi khong, nén mon cuc bd. Vong chiu tai cuc b va dao
dong thuong duoc lap c6 d§ ho dé dudi tac dong cua va dap va chan dong, vong
0 lan bi x€ dich di, mién chiu lyc thay d61 lam cho vong lan mon déu hon, nang
cao do bén cua 0.

Nhu vay tuy theo két cau 6 lan, diéu kién lam viéc va dang tai trong tac
dung 1én vong 6 lan ma ta chon mién dung sai kich thudc truc va 16 than hop
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theo cac bang cua TCVN1482 - 85. Chang han d6i véi cac 6 lan thong dung cap
chinh x&c 0 va 6 c6 thé chon theo bang 6.4.

Véi 6 1an cép chinh 5, 4 thi chon nhiing miép dung sai & Cé.p chinh xéc cao
hon. Vi du : Vong chiu ‘géi cuc bo thi chQn~céc mién g5, h5, f6 d61 voi kich thudce
truc va G6, H6 va Js6 doi véi kich thudce 16 than hop.

Véi vong chiu tai cuc bd, kich thudc cang 16n thi chon kiéu lép co do hd
cang lén. Nguoc lai d6i v6i vong chiu tai chu ki kich thuéc danh nghia cang 16n
thi chon kiéu ldp c6 d6 doi cang 16n. Kich thuéc danh nghia c6 thé phan lam 3
loai : loai nhé khi dy < 100mm, trung binh khi 100 < dy < 140mm, loai 16n khi
dn > 140mm.

Bang 6.4: Chon mién dung sai voi cdc o lan co cdp chinh xdc tir 0 =6

Dang tai trong ctia vong Mién dung sai kich Mién dung sai kich
0 lan thudc truc thudce 16 than hop
Cuc bo h6, g6, f7 G7, H7, Js7
Dao dong h6, js7, k6 Js6, Js7, K6, K7
Chu ky Js6, k6, m6, n6 K7, M7, N7, P7
4. Bai tap
Muc tiéu:

- Trathanh thao cac bang tra dung sai lap ghép cac chi tiét dién hinh;
- Ghi va giai thich duoc ki hiéu cac chi tiét dién hinh trén ban vé;
- Rén luyén tinh can than, chinh x4c khi tra bang, ghi va giai thich ki hiéu,
chu dong va tich cuc sang tao trong hoc tap.
, /H
Vi du 1: Cho lp ghép ren c6: M24x2 - g
- Giai thich ky hi¢u lap ghép.
- Tra sai 1€ch gid1 han va dung sai kich thudc ren.
- Gia str mot bu 16ng sau khi ché tao nguoi ta do duoc cac thong sé sau:

+ Duong kinh trung binh ren: dan = 22,540mm.
+ Sai s6 buédc ren ; A% phai =50 : A%trai = —-30

+ Sai s6 tich lily budc: AP = 0,024 mm.

Hoi ren bu 16ng c6 dat yéu cau khong?
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Giai:
LA 15 1 < . Mo Ao
- Ki hiéu lap ghép ren da cho la: M24x2— 8g Co6 nghia la: Ren hé mét

+ Duong kinh d = 24mm, budc ren p = 2mm.
+ Mién dung sai ren trong ( dai 6¢) 1a 7H
+ Mién dung sai ren ngoai (bu 16ng) 12 6g.

- Sai léch kich thudc D, va Dy tng véi mién dung sai 12 7H tra theo bang
18 phu luc 3

ES =+280 xm ES =+450 4m
D2 {EI =0 Dl{EI =0

- Sai léch kich thudc d, va d Gmg voi mién dung sai |3 6g tra theo bang 19
phu luc 3

d {es=—38 A d {es=—38 4m
2 (ei=—208 zm ei=—318 zm

- bé danh gia xem bu long da ché tao c6 dat yéu cau khong ta phai tinh
duong kinh biéu kién , d'; theo két quéa do da cho.

Theo cong thirc (6.3) ta co:
d, =d,, +f, + 1,
Voi:
+ o = 22,540mm (theo két qua do da cho)
+ f, =1.732AP, & day AP = 0,024(mm) theo két qua da cho)

fp =1.732x0,024 = 41,6 tm
a _
+ T, = OBGPXAEX]-O ® M theo cong thirc 6.2

Véi budce ren p = 2mm; sai sd goc profin ren da cho :

AZ phai =50': AZ trai = —30
2 2

\a% phéil+\é.% phai
O |
Taco: Bx=- 3

_so+1=307 _ 4.
2

Vay  f =0,36x2x40=288um

Thay cac tri s6 bang sb vao cong thic (6.3) ta co:
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d, = 22,540 + 0,0416 + 0,0288 = 22,610mm
Ren bu 16ng dat yéu cau khi duong kinh trung binh biéu kién d, phai thoa
man bat dang thuc sau:
domin < d, < Oomax
V61 domin = don + €1 = 22,701 + (- 0,208) = 22,493mm
domax = don + €5 = 22,701 + (- 0,038) = 22,663mm
(dan tra theo bang 17 phu luc 3).

Nhu vay ren bu 16ng dé ché tao dat yéu cau vi duong kinh dz thoa man bét

dang thire trén cu thé nhu sau:
domin = 22,493 < d, =22,610 < dmax = 22,663

Vi du 2: Cho mbi ghép then hoa giita banh rang voi truc c6 kich thude danh
nghia la: 8 x 36 x 42. (z x d x D). Banh rang c6 dinh trén truc va thyc hién
dong tam theo bé mat kich thudc D.

- Chon kiéu lap tiéu chuan cho mbi ghép roi ghi ki hiéu trén ban vé.

- Tra cac sai 1éch gi6i han cua kich thude va biéu dién so d6 phan b mién
dung sai cua lap ghép.

Gidi:

- Dua vao cac kich thude z x d x D, theo bang 11 (phu luc 3) ta tra duoc

kich thudc danh nghia cia b: by=7 mm. Vay dy = 36 mm, Dy =42 mm, by=7
mm.

- Vi diéu kién da cho: banh rang c¢d dinh trén truc, thuc hién déng tam
theo Dta chon ki€u lap nhu sau:

+ Kiéu lap theo yéu t6 dong tam D: ¢p42 %

+ Kiéu lip theo bé mit bén b: 7 ::Ti :
- Ki hiéu sai 1éch kich thudc va lap ghép dugc ghi trén ban vé, ¢ thé theo
hai phuong 4n nhu hinh 6.7 va 6.8.

F3
¥

J

P al ]

Hi7FB
D-8.36.42 5677

v/
I

-\ = 'w_ -
> § Hinh 6.8

*2 5§ oy




- Sai I¢ch gidi han cac kich thudce tra theo bang 1 va 2 ( phu luc 1):

es-+8um _ es=+7,5um
« $42 JSG{ -8 um 7]37{ gi=-7,5um o
- DU UV pudll VU tuel vuluy Sdl cud cd Lo JC oi€u dién trén hinh
6.9.
)
um 4 1 435
+25 Fa
H? +13
+8 +1.5
+ +
0—% U6 ¢ —3 57
8 -1.5
> W
Al a) a b)
Hinh 6.9
Vi du 3: Cho bd phan lap nhu
hinh 6.12, tryc quay, than hop dung $160H7
yén, tai trong tac dung lén 6 la tai
trong hudng tam c6 dinh phuong. o) T TDo11 ““2
bi d& c6 s6 hiéu 315, cap chinh Xxac 975 k6 [
"
0' ] é 1
- Chon mién dung sai kich 870 [k %J\}rpj%
thudce truc va than hop 1ap véi 6 lan; N +4
- Xac dinh tri s0 sai léch gi6i \
han cua cac kich thudc lap ghep va N
ghi ki hiéu lap ghép trén ban vé.
Gidi: 9180 gi7
- Trude hét ta phai xac dinh
cac thong sb kich thudc co ban cua b Hinh 6.10

lan. Dya vao sb hiéu 6 1a 315, tra

bang 10 ( phu luc 3) ta dugc:

+ Duong kinh trong vong trong d = 75 mm;

+ Duong kinh ngoai vong ngoai D = 160 mm;
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+ Chiéu rong 6 B =37 mm.

- Phan tich dang tai trong tac dung 1én 6 lan: voi diéu kién da cho 13 truc
quay, tai trong hudéng tam c6 dinh phuong thi:

+ Vong trong quay cung véi truc nén tai trong 1an luot tac dung 1én khip
duong lan cua 6 va lap lai sau mdi vong quay cua 6 truc. VAy dang tai trong cta
vong trong la dang tai chu ky.

+ Vong ngoai ding yén nén luc chi tic dung 1én mot phan duong lan.
Dang tai trong cua vong ngoai la dang tai cuc bo.

- Chon mién dung sai:

+ Pbi véi kich thude truc: truc lap voi vong trong cd kich thude danh
nghia dy = 75 mm ( dy < 100 mm ), dang tai chu ky, theo bang 6.4 ta chon mién
dung sai kich thudc truc 1a k6.

+ Pbi vai kich thude 16: 16 than hop 1ap v6i vong ngoai ¢o kich thude danh

nghia Dy = 160 mm ( Dn> 140 mm ), dang tai cuc bg, theo bang 6.4 ta
chon mién dung sai kich thudce 16 hop 1a H7 ( trong truong hop can thao lap
thuong xuyén thi phai chon mién dung sai la Js7 ).

- Sai léch gi6i han tng cac mién dung sai di chon, tra bang 1 va 2 ( phu
luc 1):

es=+21um ES=+40 um
p75K6 4 oi = +2 um p160H7{ 5y _ g
- Ghi ki hiéu ldp ghép trén ban v&:

Trén ban v&, ki hiéu lap ghép 6 lan khong can ghi duéi dang phan s6 ma
ghi ki hiéu mién dung sai kich thudc truc va 16 than hop l1ap v6i 6 lan, nhu biéu
thi trén hinh 6.10.

CAU HOI ON TAP
1. Tiéu chuan di quy dinh dung sai cho nhitng yéu t6 kich thudc ndo cta ren vit
va dai Oc trong lap ghép ren.
2. Thé nao 13 dudng kinh biéu kién, néu cong thirc tinh né ddi voi ren vit va ren
dai Oc.
3. Néu cac mién dung sai tiéu chuan dugc quy dinh dbi véi kich thude chiéu
rong b cua then, ranh tryc va ranh bac.

4. Tl cac mién dung sai tiéu chuan hay chon mot kiéu 1ap cho mébi ghép then khi
bac ¢6 dinh trén truc.

5. Lép ghép then hoa dugc thuc hién theo méy yéu t kich thude, tai sao.

6. C6 may phuong phap thyc hién dong tam hai chi tié"g then hoa, twong tmg voi
cac phuong phap do thi lap ghép dugc thuc hién theo yéu t6 kich thudc nao.

7. Trinh bay cach ghi ki hiéu lap ghép then hoa trén ban vé.
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8. Tiéu chuan quy dinh may cap chinh xac ché tao 6 1an? Ki hiéu caa chiing nhu
thé nao.

9. C6 miy dang tai trong tac dung lén cac vong 6 lan va dic tinh cta timg dang.
10. Néu phuong phap chon kiéu lip tiéu chuan cho lap ghép 6 lan véi truc va véi
16 than hop.
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CHUONG 7
CHUOI KIiCH THUOC

Gidi thiéu:

May hoic bd phan may duoc lap ghép tir cac chi tiét riéng biét. De dam bao
d6 chinh x4c cao, nang cao chat luong, tang thoi han st dung, mdi chi tiét co
mét vi tri xac dinh so véi cac chi tiét khac. Vi tri dimg cua chi tiét va cac bé mat,
dudng truc cta nd so voi cac chi tiét khac trong san phdm dugc bao dam bang
tinh toan duoc goi 1a chudi kich thudc. Nghién ctru vé van dé nay ndi dung trong
chuong dé cap toi cac khai niém vé chudi kich thuéc va phwong phap giai chudi
kich thudec.

Muc tiéu:

Trinh bay dugc khai niém co ban vé chudi kich thudc;

Phan tich dung céc khau trong chudi kich thudc;

Thiét 1ap va giai dugc bai toan chudi kich thudc don gian;

Nghiém tdc, chu dong va tich cyc sang tao trong hoc tap, can than, chinh
xac khi giai cac bai todn chuoi kich thudc.
Noi dung chinh:
1. Khai niém co ban
Muc tiéu:
- Trinh bay dugc khai niém co ban vé chudi kich thudc;
- Phan tich dung cac khau trong chudi kich thudc;
- Nghiém tac trong hoc tép, can than, chinh xac khi phan tich cac khau
trong chuoi kich thudc.
1.1. Dinh nghia chudi kich thudc

Chudi kich thudc 1a mot tap hop céc kich thudc quan hé 1an nhau tao thanh
mot vong khép kin va xac dinh vi tri cac bé mat ( hodc duong tam) ciia mot hodc
mot sO chi tiét. Nhu vay dé hinh thanh chudi kich thudc phai co hai diéu kién:
Cac kich thude quan hé ndi tiép nhau va tao thanh mot vong khép kin. Nghia la
néu ta di mot chiéu theo cac kich thudc ciia chudi thi s& tré vé chd xuat phat.

1.2. Phan loai chudi kich thuéc
Dua theo khai niém chudi ta dua ra 3 vi du chudi kich thudc ( Hinh 7.1)
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7o) A W i
n~ 5 : . )
ims ——
Az A, | A4 As I/\/l
A1
a) b) C)

Hinh 7.1. Cdc loai chudi kich thudc

- Trong k¥ thuat chudi kich thudc duge phan thanh 2 loai:

+ Chudi kich thuéc chi tiét: Cac kich thude cua chudi con goi 13 khau,
thudc vé mot chi tiet. Chuoi nhu hinh 7.1 a, ¢ 1a loai chudi kich thudc chi tiét.

+ Chudi kich thudce lap ghép: Cac khau cta chudi 1a kich thudc cua cac
chi tiet khac nhau lap ghép trong bo phan may hodc may. Chuoi nhu hinh 7.1b la
chuodi kich thudc lap ghép.

- Trong hinh hoc nguoi ta c6 thé phéan loai chudi nhu sau:

+ Chudi kich thudc duong thang: Cac khau cua chudi song song v&i nhau,
nam trong cung mot mat phang hodc trong nhitng mat phang song song voi
nhau. Chuoi nhu hinh 7.1 a, b 1a chu61 duong thang.

+ Chudi mit phang: Cac khau ciia chudi ndm trong cing mdt mit phang
hodc trong nhitng mat phang song song va61 nhau, nhung ching khong song
song nhau.

Chudi nhu hinh 7.1 ¢ 1a chudi mit phang.

+ Chudi khong gian: Cac khau ctia chudi nam trong cac mit phang bat ky.
1.3. Khau ( kich thuéc cua chudi)

Dua vao dac tinh cac khau ta phan ra 2 loai:

- Khéu thanh phan (Ai): Kich thude ctua ching do qua trinh gia cong

quyét dinh va khong phu thudc lan nhau.

- Khau khep kin (Ax): kich thude ctia n6 hoan toan phu thude vao kich
thudc cua cac khau thanh phan. Trong qué trinh gia cong va lap rap thi khau
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khép kin khéng duoc thuc hién truc tiép ma no 1a ké:c qua cua sy thuc hién cac
khau thanh phan, c6 nghia la n6 dugc hinh thanh cudi cung trong trinh tu cong
ngh¢.

‘ Vi du: Chudi hinh 7.1b, céc,kich thudc A, Ay, As, A4 la cac khau thanh
phan chiung dugc thuc hién truc ti€p khi gia cong céac chi tiét 1, 2, 3, 4 yél doc lap
v0i nhau. Khe ho As la khéu khép kin, n6 dugc hinh thanh sau khi lap rap cac
chi tiét thanh b phan lap. Kich thudc cua khau khep kin As hoan toan phu
thudc vao céc kich thudc Ai, Az, As, As ctia céac chi tiét tham gia lap ghép.

Clng tuong ty nhu vay, trong chudi kich thudc chi tiét hinh 7.1a, mudn
phan biét khau thanh phan va khau khép kin phai dya vao trinh ty cong nghé gia
cong. Khau nao hinh thanh cudi cung trong trinh ty cong ngh¢ la khau khep kin.

Chang han ta gia cong theo trinh tu: A, roi Aj thi Az s€ hinh thanh va hoan
toan phu thudc vao kich thudc Az, A; nén Aszla khau khép kin.

Trong mot chudi kich thuéc chi c6 mot khau khép kin (Ax), con lai la cac
khéau thanh phan (Aj). Trong cac khau thanh phan chia ra:

+ Khéu thanh phan tang (khau ting): 13 khau ma khi ta ting hodc giam
kich thudc cua no thi khau khép kin cling tang hodc giam theo.

+ Khau thanh phan giam (khau giam): 1a khau ma khi ta ting hodc giam
kich thudc cua noé thi nguoc lai kich thudce cuia khau khép kin s€ giam hodc tang.

Vi du: chudi & hinh 7.1b thi A; 13 khau ting con A,, As, A4 12 khau giam.

2. Giai chudi kich thudc
Muc tiéu:

- Biét cach so do hoa céc chudi kich thuée;

- Trinh bay dugc cach thiét 1ap va phuong phap giai bai toan chudi kich
thudc;

- Nghiém tlc, chu dong va tich cyc sang tao trong hoc tap, can than va
chinh x&c khi trinh bay cach giai cac bai toan chuoi kich thuéc.

Giai chudi kich thudc thuong phai giai 2 bai toan sau:

- Bai toan thuan (bai toan kiém tra)

Cho biét kich thudc va sai 1éch giéi han va dung sai ctia cac khau thanh
phan (Aj). Tim kich thudc, sai 1éch gidi han va dung sai ciia khau khép kin (Ay).
Vi du: voi cac kich thude sai 1éch gioi han va dung sai da cho cua cac khau
thanh phan Aj, Az, As, A4 trong chuoi kich thudce (hinh 7.1b) can phai cac dinh
khe ho As (khau khép kin) la bao nhiéu.

~ Bai toan thuan thuong sir dung dé tinh toan kiém tra chudi kich thuéc.
Chang han véi chudi kich thudce sai I€ch gidi han va dung sai da cho cua céac
khau thanh phan (Aj) hdy tinh todn xac dinh xem kich thudc khau khép kin co6
nam trong pham vi cho phép (Asxmax) Va (Asmin) hay khong.
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- Bai toan nghich (bai toan thiét ké)
Cho biét kich thudc va sai 1éch gi6i han, dung sai ctia khau khép kin (Ay).
~ Tim kich thudc sai léch gidi han va dung sai cua khau thanh phén (AJ).
Chang han khi thiét ké bd phan may hodc may xuat phat tor yéu cau chung,
chung ta tinh toei,n x,éc dinh kich thudc, sai 1éch gié’i,han va dung sai cua cac
kich thudce chi tiet lap thanh bo phén may hoac may ay. B6 chinh la nhiém vu

bai toan 2 phai giai quyet Ciing chinh 14 nhiém vu ma nguoi thiét ké can thuc
hién khi tinh toan thiét ké bo phan may hodc may.

- Mubn giai hai bai toan trén ta phai xac 1ap quan hé vé kich thuéc danh
nghia, sai 1éch gi6i han va dung sai gitta cac khau thanh phan va khau khép kin.

Dé thuén tién cho viéc giai chudi kich thudc ngudi ta thuong so do hoa cac
chuoi. Céac chuoi trén hinh 7.1a,b,c dugc so @6 hoa thanh cac chuodi tuong tmg
trén hinh 7.2a,b,c:

<—AS-|1—AZ— A, ! Az =|'A4 Aﬁ >

\ 4

y N

Al Al

a) b) C)
Hinh 7.2. So' dé hod cdc chudi kich thuée

- Chubi 1, hinh 7.2a v&i Ay = Asta cO: Ar- A,- Ax =0
—Ar=A3=A1-A;

- Chudi 2, hinh 7.2b voéi Ay = Astaco: Ar- Az-As-As-Ar =0
—Ar= A1-Ar-As- Ay

- Chudi 3: hinh 7.2¢ v6i Ay = Az ta co: coso . A; + sina.. Az - Az =0
— Ay = cosa .A; + Sina. A

(Trong d6: coso . Ay, sino. . Az 1a hinh chiéu ciia khau A, A, 1én phuong
khéau khép kin Ay = A3).

2.1. Giai chudi kich thudc theo bai toan thuan

- Pé xé4c dinh dugc mdi quan hé vé kich thudc gifta cac khau va thuan tién
cho giai chuoi kich thude nguoi ta so do hoa kich thude (hinh 7.3).

- Lap trinh ty cong ngh¢ gia cong
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- Xac dinh cac khau: khau khép kin, khau tang, khau giam.
Sau day 13 nhitg thong s can biét:
Gia str ¢6 mot chudi kich thude (hinh 7.3) c6 m khau ting, n khau giam va
chi c6 mot khau khép kin As. Trong d6 néu ta danh so6
thi tu tir 1 dén m 13 cac khau tang thi tir m+1
dén n 1a cac khau gidm (v6i m <n) A |
Biét trudc kich thudc danh nghia, sai

léch gi6i han cua cac khau thanh phan. s

Tim kich thudc danh nghia, kich thudc
gi61 han, sai l1éch gidi han va dung sai khau
khép kin As

- Kich thuéc danh nghia cua khau khép

kin :
As = (A1+A2 +o.. +Am) — (A1+A2 +o.. +An)
A=Y
A=2A- 2A 7.1
i=1 i=m+1 ( )
Trong do6 :

M-

Il
i

I Tong cac khau ting

]

- Tong cac khau giam

+1

3

m: S6 khau tang ; n: S6 khau giam
- Kich thudc giéi han 16n nhat ciia khau khép kin : Asmax

AZmax = (Almax+A2max too.... +Ammax) - (Almin+A2min oo +Anmin)
m n

AZmax - Z Aimax - Z Aimin (72)
i=1 i=m+1

- Kich thudc giéi han nho nhat ctia khau khép kin : Azmin
AZmin = (Almin+A2min oo +Ammin) - (Almax+A2max ool +Anmax)
m n
AEmin :zAimin - ZAimax (73)
i=1 i=m+1
- Sai I¢ch gidi han trén ctia khau khép kin : ESs
ESs = Asmax - As
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ZES — Zel (7.4)

i=m+1
Trong d6: ES; 1a sai 1éch gidi han trén ctia khau tang
eij 1a sai 1éch gidi han dudi cua khau giam
- Sai I¢ch gidi han dudi cua khau khép kin : Els
Els = Asmin - As

ZEI - Zes (7.5)

i=m+1
Trong d6: El; 1a sai 1€ch gidi han duoi cua khau tang
es; la sai 1éch gidi han trén cua khau giam
- Dung sai cua khau khép kin: Ts
Ts = Asmax - Asmin
Ts = ESs - Els

ZT + ZT (7.6)

i=m+1
2.2. Giai chudi kich thudc theo bai toan nghich

Chudi kich thuéc c6 n khau thanh phan thi bai toan c6 n an s6. Mudn tinh
duoc ta phai dua vao gia thiét dé khir di (n-1) an s6 .

- Gia thiét cac khau thanh phan duogc ché tao ¢ cung cip chinh xac, tic 13
co cung h¢ so cap chinh xac:
1= ad>—=....=ap—=4a
Vay dung sai ctia khau bat ki ndo (T;) déu duoc tinh theo coéng thire T; = a.ij

LS T
T, :;Ti =iz_1:a.|i N a:% (7.7)
D

i=1

- Tu cong thic (7.7), véi dung sai da cho cua khau khép kin Ty ,v61 céc tri
s0 don vi dung sai i; cia cac khau dugc tra theo bang 2.1, s€ tinh dugc hé so cap
chinh x4c chung cho cac khau thanh phan (a).

- Tir a, tra cdp chinh xac chung cho cac khau theo bang 2.1.

- Biét kich thuéc danh nghia, biét cap chinh xac chung cua cac khau thanh
phan, tra sai léch gidi han va dung sai cho (n - 1) khau thanh phan, v6i quy udc
la:
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Khau tang , coi nhu 10 c6 sai 1éch co ban H.
Khau giam coi nhu truc c6 sai I¢ch co ban h.

Chang han khau thanh phan ting c6 kich thudc danh nghia la 100mm ¢ cap
chinh x&c chung la 10 thi ta coi nhu 16 100H10, con khau giam c6 kich thudc
danh nghia la 50mm thi ta coi nhu truc 50h10.

Sai 1¢ch gidi han va dung sai cta (n - 1) khau thanh phan tra theo bang 1 va
2, phu lyc 1. Con lai khau thanh phan thir k 1a Ay thi sai 1éch gioi han va dung
sai cua nd dugc xac dinh bang tinh toan. Lam nhu vy 1a dé bu lai nhimg sai s6
ma ta da pham phai chang han nhu sy khac nhau gitra hé so6 a da chon va h¢ so a
tinh theo cong thuc (7.7).

- Tinh sai 1éch gidi han va dung sai cua khau Ay

+ Néu A 12 khau tang thi:

Tir (7. 4)taco: ES, =ES; ZES + Zel (7.8)

i=m+1

Tir (7.5) ta c6: = El, ZEl * Zes (7.9)

i=m+1

+ Néu A 1a khau giam thi:

m n-1

T (7.5)tace: €5 =) El - Y es —El; (7.10)
i= i=m+1

Tir (7.4) ta c6: ZES - Zel - ES, (7.11)

i=m+1
3. Bai tap
Muc tieu :

- So d6 hoa duoc cac chuoi kich thudc;

- Thiét 1ap va giai dugc bai toan chudi
kich thudc don gian;

- Nghiém tuc, chu dong va tich cuc sang - - -
tao trong hoc tap, can than, chinh xac khi giai
cac bai toan chuoi kich thudc.

Vi dy 1: Cho mot chudi kich thuéc nhu

hinh vé (hinh 7.4) véi cac kich thudc: As As Az
A; =100 %% mm ; A, =35°% m ) N ) ]
A3 40+O 02 mm
-0,03
Hinh 7.4

- Hay tinh kich thudc danh nghia,
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kich thudc gidi han, sai I¢ch gidi han,

dung sai ctia khau A4. Biét trinh tir cong = | As l Az
ngh¢ gia cong la Ay ; Az ; As. ] !
- Cach ghi kich thudc dé trén ban AL
vé? l >
Bai gidi ) Hinh 7.5
- S0 do hoa chudi kich thude:
(hinh 7.5)

- Trinh ty cong ngh¢ gia cong :
Az, Az 1di A; thi A4 12 khau khép kin
- Xac dinh khau :
+ khéau khép kin: A4
+ khau tang : Ag
(Vi Ayngugc chiéu v6i vécto kich thudc Ag)
+ khaugiam : Ay, Az
- Kich thuoc danh nghia cua khdu khép kin : As

AZZA YA

i=m+1

= A; = A1 - (A2 +A3) =100 (35 +40) =25 mm
- Kich thuéc giéi han I6n nhat cia khdu Khép Kin © Asmax

Theo cong thuc:

AZmax ZAimax ZAmm

i=m+1

= Aumax = (100 + 0,04) - [(35 - 0,01) +(40 - 0,03)] = 25,08 mm
- Kich thuéc giéi han nhé nhat cia khdu khép kin : Asmin

Theo cong thuc:

AZmln ZAlmm ZAmax

i=m+1

= Aumin = (100 - 0,04) - [(35 + 0,02) +(40 + 0,02)] = 24,92 mm

- Sai léch gioi han trén cua khau khép kin : ESs
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ES A, = AZmax o AZ
= ES, =2508-25 =0,08mm

- Sai léch gioi han dudi cua khdu khép kin : Els

EI A, :AZmin _AZ

= El, =2492-25 =-0,08 mm

- Dung sai cua khdu khép kin:Ts
T, =ES,-El,

=T, =008+008 = 0,16 mm

T, = iTi + iTi
i-1

i=m+1

Hay =(0,04+0,04) + (0,02 +0,01 + 0,02 + 0,03) = 0,16 mm
T

- Céach ghi kich thuéc trén ban

A4 — 25 +0,08

Vi duy 2: Cho bd phan lép nhu hinh
7.6a. Yéu cau chung ctia bd phan lap
nay la dam bao khe ho gilta mat mat
vai truc va mit mat bac O truc trong
gidi han Ay = 1* % mm dé cho banh
rang quay tu do ma khong c6 dich
chuyén chiéu truc 16n. Yéu cau chung
ay 1a khau khép kin cta chudi nhu so
dd hinh 7.6b.

Hay giai chudi kich thudc dé xéc
dinh sai 1€ch gi61 han va dung sai cac
chudi kich thudc chi tiét.

Giai:

- Dua vao so dd chudi hinh 7.6b

xac dinh khau tang, khau giam

+ A, A la khau tél’lg (V\I A, A

nguoc chiéu véi vécto kich thude Ay);

102

L 4

— — — -

T

Hinh 7.6

» »
A A A
-'131* 4 I|A5
b)



+ Ags, A4, As la khau giam.
- Véi gia thiét cac khau thanh
phan duoc ché tao ¢ cting mot cap chinh
xé4c. Ta tinh dugc hé sb cp chinh xac chung a theo cong thirc (7.6):
Ty Ty =750 pm

a=

En:ii Ii-trabang 2.1
i=1

o= 750 ~ 97
2,17+156+2 x 0,73 + 2,52

Duya vao bang 2.1 tra dugc cap chinh x4c chung cho cac khau 1a 11. Cép 11
cO h¢ s6 a= 100 gan v6i 97 nhat.

- Tra tri s6 sai léch gi6i han va dung sai ctia (n - 1) khau thanh phan theo
bang 1 va 2, phu luc 1.

+ Khau ting: A; = 101H11 =101*%2% {ES =+ 0,22 mm

El=0
A, = 50H11 = 101*016 { ES =+ 0,16 mm
El=0
+ Khau giam: As= As =5.007s { es=0
ei =-0,075 mm

- Khau d¢é lai tinh 12 khau Ax= A4, d6 1a khau giam.

+ Sai léch trén cua khau A tinh theo cong thire (7.10)
esk=es4s=0-0=0

+ Sai Iéch dudi ciia khau Ay tinh theo cong thirc (7.11)
eix=eiy=(+0,22 +0,16) - (- 0,075 x 2) - 0,75 =- 0,22 mm.

Vay: As=140.02

— Két qua giai chudi ta co:

A =1017922; A, =101%91%; A3 =5 q075; As=140.02
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CAU HOI ON TAP

1. Chubi kich thuéc 1a gi ? Liy vi du minh hoa?

2. Thé nao 1a khau thanh phan, khau khép kin ? Néu trinh tu gia céng cac kich

thude chi tiét trong chudi.

.....

BAI TAP
1. Cho chi tiét nhu hinh 7.7, véi cac kich thude sau:
— +0, . —_ +0,
A=60,, ;- A2=50" T[]
As=8"". I N T
Hay tinh kich thudc, sai 1éch A, M A, A,
gi61 han va dung sai khau As. Biét
trinh tuy cong nghé gia cong la Az, As, A,
A;. — -
Hinh 7.7

2. Cho mét b phan ldp may cia co
cdu bang tai (Hinh 7.8a). Banh
rang(1) quay cung voéi truc (2) va
dugc d& bang hai 6 truot (3) lap trén
gid do (4). Khe ho gitra banh rang va
mit mat cua 6 (As ) chi dugc phép
dao dong trong khoang 0,05 =+
0,75mm, dé dam bao kha niang quay
ty do va dich chuyén chiéu truc
khong 16n ctia banh rang.

Néu céc chi tiét tham gia lap ghép co
kich thudc va sai 1éch nhu sau :

A

Hinh 7.8

A=16"": A=h,, A=24 o A=l

Hay x4c dinh xem gi4 tri khe hd nhan duoc sau khi 1ap c6 nam trong gidi
han cho phép (A, ... ) (A, ) hay khong.
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CHUONG 8
CO SO PO LUONG KY THUAT

Giéi thi¢u:

DPam bao chat lugng trong san Xué:[ la dam bao hi¢u qua kinh té cho nén san
xudt. Viéc dam bao chat lugng san pham khong don thuan la viéc kiém tra san
pham sau khi ché tao ma cai chinh Ia phai vach ra cac nguyén nhan gay sai hong
ngay trong khi gia cong ché tao, dé c6 dugc qui trinh cong nghé hop 1y, co thé
diéu chinh qua trinh gia cong nham tao ra san pham dat chat luong. Miurc do dua
thiét b1’ va ky thuat do vao cong ngh¢ ché tao thé hién mutc do tién tién cua nén
san xuat. Co s¢ do luong k¥ thuat nghién ctru don vi do, dung cu do va phuong
phap do.

Muc tiéu:
- Trinh bay duoc cac phuong phap do;

- Phan biét duoc céac loai dung cu do thong dung va pho bién ding trong
nganh co khi;

- Rén luyén tinh kién tri, can than, chinh xéc trong do luong, nghiém tuc
trong hoc tap.

N0i dung chinh:
1. Khai niém vé do lwong ky thuat
Muc tiéu:
- Trinh bay duoc khai niém vé do luong k¥ thuat;

- CO0 tinh kién tri, can than, chinh xac trong do ludng, nghiém tuc trong
hoc tap.
Trong qua trinh ché tao va lap rap cac chi tiét may. Po luong 1a cong cu dé

kiém soat, kiém tra chat luong san pham vi vay ky thuat do lwong 1a khau quan
trong khong thé thiéu dugc trong qua trinh san xuat.

1.1. Bo luong
Po luong 1a viéc dinh lugng do 16n cia d6i twong do. Do 1a viéc thiét 1ap

quan h¢ gitra dai luong can do voi mot dai lwong cé cung tinh chat vat Iy duoc
dung don vi do.

Thuc chat d6 1a viée so sanh dai lugng can do véi mot don vi do dé tim ra
ty 1€ gitra ching. B§ 16n cua doi tugng can do dugce biéu thi bang tri s6 cua ty 1¢
nhan dugc kém theo don vi dung so sanh.

Vi du: Pai lugng can do la Q, don vi dung so sanh la u. Khi so sanh ta co6 ty

Q

1€ gitra ching 1a o= g.
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Két qua sé& biéu dién la: Q = q.u
Chon d6 16n cua don vi khac nhau khi so sanh s& co tri s q khac nhau.
Chon d6 16n ctia don vi sao cho viéc biéu dién két qua do gon, don gian, tranh

nham 14n trong khi ghi chép va tinh toan. Két qua do cudi cung can dugc biéu
dién theo don vi do hop phap.

1.2. Pon vi do

Pon vi do 1a yéu td chuin muc dung dé so sanh, vi thé d6 chinh xac cua
don vi do s€ anh hudng dén do chinh xac khi do. P 16n cua don vi do duge qui
dinh théng nhat dé dam bao thuan loi trong qua trinh ché tao, 1ap rap, thay thé
va giao dich mua ban. C4c don vi do co ban va don vi do dan suat hop thanh hé
théng, don vi do duoc qui dinh thdng nhét trong bang don vi do hop phap cia
nha nuéc dya trén qui dinh cta hé thong do ludong thé gii SI. Trong hé thong
do luong, c6 nhiéu loai don vi do nhung trong nganh co khi ¢ 2 loai don vi do
chinh 1a: don vi do chiéu dai va don vi do géc.

* Don vi do chiéu dai:

Pon vi do chiéu dai co ban 1a mét (m), don vi dan xuét thuong ding la
centimet (cm), minimet (mm), micromet (um): 1m = 100 cm; 1m = 1000 mm ;
1 m =1000000 um

Pon vi do luong hé Anh thuong dung 1a “inhso”( “1°” = 25,40 mm).
* Pon vi do goc:
Pon vi do goc 1a: do ki hiéu (°), phat ki hiéu (*), gidy ki hiéu ()
(1°=60"=60"")
2. Cac loai dung cu do va phwong phap do
Muc tiéu:
- Trinh bay duoc cac phuong phap do;

- Phan biét dugc céc loai dung cu do thong dung va phd bién ding trong
nganh co khi;

- Reén luyén tinh kién tri, can than, chinh xéac trong do luong, nghiém tuc
trong hoc tap.

Cung voi yéu cau va su phat trién khong ngimg cua san xuét, do luong ki
thudt cling c¢6 nhitng budc phat trién manh mé, thiét bi dung cu do ngay cang
hién dai nén do chinh xac do luong ngay cang cao.

Cubi thé ky 19 c6 calip gi6i han, calip tiéu chuan.
Nam 1850 cé thudce cap.

Nam 1867 ¢ pan me.

N&m 1896 c6 can mau.

Nam 1907 cé minlimet do t61 0,001 mm.
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Nam 1921 — 1925 cé may do dung khi nén.
Nam 1930 c6 cac may do dung dién.

Ngay nay c6 c4c may do quang hoc, may do dién tir hién dai c6 thé do duogc
nhirng khoang cach to1 0,000004 mm.

2.1. Céc loai dung cu do
Dung cu do c6 thé chia 1am 2 nhém chinh:

-  Nhém mau do: La nhiing vat thé dugc ché tao theo bdi s6 hodc udc sod
cua don vi do gdbm: can mau, goc mau, ke cac loai...

- Nhoém thiét bi do

GOm céc loai dung cu do:

Dung cu do co khéc va du xich, thude cap, thude do goc van nang;
Dung cu do c6 vit vi phan, pan me.

May do c6 don bay co khi dong hd so.

May do c6 don bay quang hoc. 6p ti mét.

May do co khi quang hoc, kinh hién vi.

May do dung khi nén.

+ + + + + + +

May do dung dién.

Cac loai dung cu do théng dung va phd bién dung trong nganh co khi:
Thudc cap, pan me, calip, dong ho so...
2.2. Phuong phap do

Phuong phap do la cach do, thu thuét dé xac dinh thong sb can do. Tuy
thudc vao co s dé phan loai ma ta c6 nhitng phuong phap do khac nhau:

- Dua vao quan hé giita dau do véi dbi tuong do:

+ Phuong phap do tlep xuc: la phuong phap do ma dau do cta dung cu do
tiép xtic truc tiép vai chi tiét do. Gitta dau do va bé mat chi tiét do ton tai 1 ap

luc goi 1a ap luc do. Vi du: do bang dung cu co khi, quang co, dién tiép xuc .. ap
luc nay lam cho vi tri do 6n dinh vi thé két qua do ti€p xuc rat 6n dinh.
~ Tuy vay 4p lyc do cling lam cho vat do bi bién dang nhat 1a khi do cAc chi
tiét lam bang vat liéu mém deé bi bién dang, h¢ thong do kém cimg viing do doé
két qua do khong chinh xac.
+ Phuong phap do khong tiép xuc: 1a Phuong phap do khong c6 ap luc do
gitra dung cu do va chi tlet do nhu khi do bang may quang hoc. Do khong c6 ap

luc do nén bé mit chi tiét do khong bi blen dang va cao xudc ... Phuong phap
nay thich hop voi nhimg chi tiét nho, mém mong, dé bi bién dang, céc san pham

khong cho phép c6 vét sdy xudc bé mat.
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- Dua vao quan h¢ gitra cac gia tri chi thi trén dung cu do va gia tri cia dai
luong do:

+ Phuong phép do tuyét dbi: Toan bd gia tri can do dugc chi thi trén dung
cu do. Phuong phap do nay don gian, it nham lan nhung hanh trinh do dai nén
do chinh xac kém.

Vi du: khi do bang thuéc cip, pan me, thudc do goc van ning.

+ Phuong phap do tuong ddi ( phuong phap so sanh ): Gia tri chi thi do chi
cho ta sai léch gitra gia tri do va gia tri chuan ~dung khi chinh dung cu do vé gia
tri “0”. Két qua do phai la tong ctia gia tri chuan va gi trj chi thi:

Q=Qo + AX.
Trong d6: - Q la kich thudc can xac dinh ( két qua do)
- Qo la kich thudc ctia mau chinh 0.
- AX 1a gid tri chi thi cua dung cu.
_ Do chinh xac cua phép do so sanh phy thude chu yéu vao do chinh xac cua
mau va qua trinh chinh “0”.
- Dua vao quan h¢ gitta dai lugng can do va dai luong duoc do:
+ Phuong phap do tryc tiép: 1a phuong phép do thing vao kich thude can

do, tri s6 do dugc doc truc ti€p trén phan chi thi cia dung cu do. Phuong phép
do nay c6 do chinh x&c cao nhung kém hiéu qua.

_ Vi du nhu khi ta do dudng kinh chi tiét bang thudc cip, pan me, may do
chiéu dai...
+ Phuong phap do gién tiép: Phuong phap do nay khong do chinh kich
thudce can do ma thong qua viéc do 1 dai lugng khac dé xac dinh, tinh toan kich
thudc can do.

Vi du: do hai canh cua tam giac vudng rdi suy ra canh huyén cua tam giac

d6 hodc do duong kinh chi tiét thong qua viéc do cac yéu td trong cung hay qua
chu vi...

Phuong phap do gian tiép thong qua mbi quan hé toan hoc hodc vat 1y giira
cac dai luong can do va dai luong do, 13 phuong phap do phong phu, da dang va
rat hiéu qua. Tuy nhién, néu ham quan hé cang phuc tap thi d6 chinh xac do
cang thap.

Viéc chon mébi quan h¢ nao trong cac mbi quan hé trén phu thudc vao do
chinh x4c yéu cau dbi véi dai lugng do, can chon sao cho don gian, cac phép do
dé thuc hién véi yéu cau vé trang thiét bi do it va co kha nang thuc hién.

Trong qué trinh do khong thé tranh khoi sai so. Sai s6 do phu thudc vao
nhiéu yéu t6 nhu do mon, do chinh xac cta dung cu do, trinh d6 va kha niang cua
nguoi do, phu thudc vao viéc lua chon dung cu do va phuong phép do...
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Vi vay viéc nam vimg phuong phdp sir dung dung cu va lua chon dung
phuong phap do 14 yéu t6 quan trong quyét dinh két qua do.

CAU HOI ON TAP
1. Thé nao 1a do luong. Néu cac don vi do thudng dung trong nganh co khi?

2. Trinh bay cac dung cu do va phuong phap do luong trong k¥ thuat?
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CHUONG 9
DUNG CU PO CO KHAC VACH - DUNG CU PO CO MAT SO

Gioi thi¢u:

Dung cu do c6 khac vach - dung cu do c6 bé mat so 1a loai dung cu do duoc
st dung rong rai trong cac xuong co khi. Tuy theo nhu cau st dung, moi loai
dung cu do c6 vu diém khéc nhau:

Dung cu do co bé mat sb dung do cac bé mait c6 dd chinh x4c cao. Ngoai ra
con dugc dung trong viéc ki€m tra hang loat, khi kiém tra kich thudc cta chi tiét
bang phuong phap do tuong doi.

Muc tiéu:

- Neéu duogc cong dung, phuong phap str dung va bao quan cac loai dung
cu do.

- Giai thich dugc cau tao, nguyén Iy ctia cac dung cu do c6 khac vach,
dung cu do c6 bé mat so.

- Kién tri, can than, chinh x4c trong do ludng, nghiém tic, chu dong va
tich cuc sang tao trong hoc tap.

N0i dung chinh:
1. Dung cu do c6 khic vach

Dung cu do ¢6 khac vach st dung rong rai trong cac xudng co khi, nd bao
gom nhiéu loai va c6 thé phan ra hai loai chinh sau:

- Thudc khong co6 thude phuy;
- Thudc c6 thude phu.
Muc tiéu:

- N@u dugc cong dung, phuong phap st dung va bao quan cac dung cu do
co khac vach;

- Giai thich dugc ciu tao, nguyén 1y du xich cua cac dung cu do c6 khic
vach;

- Can than, chinh xac trong do luong, nghiém tac, chu dong va tich cuc
sang tao trong hoc tap.

1.1. Thudce khong céd thude phu

- Thuéc khong c6 thude phu gom co thude cung, thudce 14, thude cudn,
thudc day, thuong dung dé do nhiing kich thudc khong can dd chinh xac cao.

+ Thudc cimg dung nhiéu trong cong viéc vach dau.
+ Thudc 14 dung trong cong viéc vach dau cua cat phoi ...

+ Thudc 14 cudn, thude day it dung trong san xut co khi.
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- Thudc khong c6 thude phu sir dung don gian, do kiém nhanh pham vi
rong, nén dugc s dung ¢ hau hét cac phan xudng trong nha may co khi.

1.2. Thuédc cé thude phu
1.2.1. Thudc cap

* Cong dung

Thudc cap do duoc céac kich thudc bén ngoai (chiéu dai, chiéll r@ng, chiéu
cao, duong kinh ngoai) cac kich thudc bén trong (duong kinh 16, chiéu rong
rénh), (hinh 9.1)

- Thudce cap 1/10 do chinh xac duge phan mudi ( mm ) nén thuong ding
kiém tra nhitng kich thudc chinh xac thap.

- Thudce cdp 1/20 va 1/50 do chinh xac dugc 0,05 va 0,02 ( mm ) nén
thuong dung kiém tra nhiing kich thudce twong doi chinh xéac.

* Cdu tao: (Hinh 9.1)

- CAu tao thudc cdp nhu hinh v& gdm than thude chinh (1) mang mo ¢b
dinh (4) khung truot (2) con truot (6) trén than thudc chinh c¢é chia khoang kich
thudc ( mm ) hoac (inh).

- Trén khung truot (2) c6 mo dong (5) du xich (3) va vit (10). Du xich
dugc chia vach, gia tri moi vach ¢é thé 1a 0,1 mm; 0,05 mm; 0,02 mm




Hinh 9.1: Thuoc cap
a) Thuoc cap 1/10; b) Thuoc cap 1/20 ; c) Thudce cap 1/50.

- Trén con truot (6) co vit (7) va dai ¢ (8) truc vit (9) vit (10) dung dé cb
dinh khung truot (2) trén than thudc chinh.

Mo dong (5) co thé x€ dich bﬁng, tay hodc di dong nho bang cach ¢ dinh
con truot (6) nho vit (7) ré1 van dai oc (8). Vit (10) dung ham c6 dinh khung
trugt (2), du xich (3) va mé dong (5) vai thude chinh (1).

* Nguyén Iy du xich thudc cap:

Pé ¢6 thé doc duoc dé dang nhitng phan 1é cia (mm), du xich cta thudc
cap dugc cau tao theo nguyén ly sau:

Khoang cach gitra 2 vach trén du xich nho hon khoang cach gitra 2 vach
trén thudce chinh. Clir n khoang trén du xich thi bang n - 1 khoang trén thudc
chinh .

Nhur vdy: Néu ta goi khoang cach giita 2 vach trén thudc chinh 1a a, khoang
cach gitra 2 vach trén du xich 1a b.

Ta c6 biéu thirc sau:
a.(n-1)=b.n
Trdotaco:
a.n-a=b.n
=(@.n—-(Mm.n)=a
Vay:a—b=aln
Vay: Hiéu sO d6 dai mdi khoang trén thuge chinh va trén du xich bang ty s6
gitra d§ dai moi khoang trén thudc chinh va s6 khoang trén du xich .
Ty s6: a / n 1a gia tri cia mdi vach trén du xich hay goi 1a do chinh xac cua
thudce.

- Thuoc cap 1/10:

0 1 2

‘|||| ||‘| im

T T T LTI T

0 5 10
a)

Du xich chia n = 10 vach nén ty sbam=1/10=0,1. Vay d6 chinh xac cua
thudce 1a 0,1 mm. Thudce cdp 1/10 c6 céc loai:

+ Loai léy 9 vach trén than thudc chinh chia lam 10 khoang trén du xich .
+ Loai léy 19 vach trén than thudc chinh chia 1am 10 khodng trén du xich .
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- Thudc cap 1/20:

Du xich chia n = 20 vach nén ty s6 a/n = 1/20 = 0,05.

Vay do chinh xac cua thudce 1a 0,05 mm. Thudce cdp 1/20 ¢o6 cac loai:

+ Loai lay 19 vach trén than thudc chinh chia lam 20 khoang trén du xich .

+ Loai lay 39 vach trén than thudc chinh chia lam 20 khoang trén du xich.

0 1 2 3 4

‘||||| ||‘| |\||||‘||||\ ||‘|| | LI1]]

N

012345¢67389¢ 0
b)

- Thudc cap 1/50:
Du ti€u chian = ,50 vach nén ty sb a/n = 1/50 = 0,02. Vay do chinh xac ctua
thude 1a 0,02 mm. Lay 49 vach trén than thuée chinh chia lam 50 khoang trén

du xich.

0 1 2 3 - 5
‘||||| ||‘| |\||||‘||||| ||‘|| |||||||||||||‘
T T T IO T T T I TTTT T T
o1 2 3 4 5 6 7 8 9 0

c)
a) Thudc 1/10;  b) Thudc 1/20; ¢) Thudc 1/50

* Cach su dung

- Céch doc tri sb trén thude cap:

+ Khi do xem vach “0” cua du ti€u & vi tri nao cua thudc chinh ta doc
phan nguyén cua kich thudc ¢ trén thude chinh, 1a vach gan nhat véi vach “0”
phia bén trai cia du tiéu ta dugc phan nguyén.

+ Xem vach nao cta du tiéu tring v6i mot vach bat ky cta thude chinh ta
doc dugc phan 1€ cta kich thudc theo vach do trén du tiéu ( tai vi tri trung nhau)

+ Kich thudc do xéc dinh theo biéu thic sau: L=m+k.a/n

Trong d6: L- kich thudc can do.

m - s6 vach cua thude chinh ndm phia trai vach “0” cua du tiéu.

K - Vach cua du tiéu trung vach cua thuéc chinh.
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a N 14 14 9 14
—- Do chinh xac cua thudc.
n
- Trudce khi do can kiém tra xem thude co chinh xac khong, thudce chinh
xac khi 2 mo do cua thudc sit vao nhau thi vach "0"cta du ti€u tring vaéi vach
"0"cua thude chinh.

- Phai kiém tra xem vat do c6 sach, c6 “bavia” khong né€u do tiét dién tron
phai do theo hai chiéu, do trén chiéu dai phai do & 3 vi tri.

- Khi do néi 1ong vit him, diy mé dong lui xa mé tinh, giit cho mat phang
chinh (mé cip) cta thudc song song va vudng goc véi kich thudc can do, day
nhe mo dong vao sat vat do. Sau d6 van cac vit ham dé cb dinh moé do voi vat do
va doc két qua do. Noi 1ong vit him, day mo dong 1ui ra khoi chi tiét do va dua
moé dong vé vi tri "0".

- Khi do kich thudc bén trong (chiéu rong ranh, dudng kinh 16) nhé cong
thém kich thudc cua 2 mo do vao tri s6 doc trén thudce ( thuong kich thude cua
hai mo do a = 10mm) .Phai déat hai mo thudc dung vi tri duong kinh 16 va cling
do theo hai chiéu.

* Cach bao quan:

- Khoéng duoc dung thude do khi vat dang quay, khong duge do cac mat
tho, ban, khong ép manh 2 mo do vao vat do.

- Can han ché viéc léy thudce ra khoi vat do réi méi doc dé mo do khoi bi
mon.

- Thudc do xong phai dé ding vi tri & trong hop, khong dat thude chong
1én cac dung cu khac hodc dat cac dung khac 1én thudce.

- Luén giit thude khong bi bui ban bam vao thude, nhat 13 byi da mai, phoi
gang, dung dich tudi.

- Hang ngay hét ca lam viéc, phai lau chui thudc bang gié sach va bdi dau
md cho khoi bi gi.

1.2.2. Thudc do chiéu sau chiéu cao (hinh 9.1 d,e)

d) Thuoc cap do sau e) Thuoc do cao
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Thude do chiéu siu, chiéu cao 1a loai thudc c6 du tiéu nén vé ciu tao co
ban giéng thudc cip, chi khac 1a khong c6 mo ¢ dinh, mé dong cua thude do
chiéu sau 1a mot thanh ngang . Thudc do chiéu cao mé dong co thé lap duoc miii
do hodc miii ddu. Thuée chinh duoc lép ¢ dinh trén mot dé gang.

- Thudc do sau (hinh d) dung dé do chiéu sau cac 16 bac, ranh hodc do
cao cac bac trén chi tiét.

- Thudc do cao (hinh e) thuong dung lam dung cu vach dau, tuy thudc vao
du tiéu tung loai thudc ma tri s6 do chinh xac téi (0,01; 0.02; 0,05)mm.

- Céch st dung thude do chiéu siu tuong tu thudc cdp do ngoai.
1.3. Pan me
La loai thudc do c6 vit chinh xac, do duogc cac kich thudc chinh xac toi

0,01mm. Thudc do cé vit chinh x4c bao gom cac loai: pan me do ngoai, panme
do trong, panme do sau (hinh 9.2).

a)
27
50 55 60 Bf= | B
—;_g— Dln’l‘i l!i!ﬁlll'lyl"il'l‘l ; 0 R
+ 45 |
b)
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c)
Hinh 9.2

a)Pan me do ngoai, b) Pan me do trong; c) Pan me do sau

Céc loai pan me déu dya theo nguyén tic vit dai 6c. Néu vit quay dugc mot
vong thi dau do di chuyén duge mot doan bang bude ren S. Khi dau do quay
dugc n vong dau do di chuyén duge mot doan L=n . S (mm).

1.3.1. Pan me do ngoai

* Cong dung:

Pan me do ngoai dung dé do kich thudc chiéu dai, rong, day, duong kinh
ngoai cua cac chi tiét .Pan me do ngoai c6 nhiéu c&. Gidi han do cua timg loai
la: 0 + 25; 25+ 50; 50 + 75; 75+ 100; 100 + 125; 125 + 150; 150 + 175; 175
+200; 200 + 225; 225 + 250; 250 + 275; 275 + 300; 300 =+ 400; 400 + 500;
500-+ 600 mm.

* Cdu tgo: (Hinh 9.3)

12 ' 3 1213 6

| - Gid, 2~ Ddu do cf dinh, 3 ~ Tryc vit 4 - Bac, § - Dai &,
6 - Bac du xich, 7~ Bac ndm vin, § - Niim vin, 9 - Chot céx,
10-Loxo, 11 = Vit him, 12 - Chot him, I3 - Khéa him

Hinh 9.3. Dung cu do kiéu pannme

- Than( 1) trén d6 ghep chat dau do cd dinh sé (2) va dng A3). Bau bén
phai cta 6ng (3) c6 x¢ 3 ranh va c6 ren trong dé ‘an khop ren voi phan cubi cia

dau do dong so (4), bén ngoai c6 ren con dé van bc (5) diéu chinh d6 ho giita vit
(4) va dai 6c s6 (3), hinh 9.4

- Vit (4), mot dau 1a dau do dong, mot dau lap cb dinh véi 6ng (6) bang
bac nam van (7). Ong (6) con goi 1a thudc dong.

- Trén b6ng 3) khac vach 1 mm va 0,5 mm. Trén mit con cua ong (6) duoc
chia ra 50 khoang bang nhau va c6 50 vach. Budc ren cua vit vi cap 4 1a 0,5 mm.
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Vi vay khi ong (6) quay di 1 vach (quay 1/50) thi vit (4) s& tién mot doan L =
0,5 x %= 0,01 mm. Ta néi gia tri mdi vach trén thude dong (dng 6) 12 0,01 mm.
- Trén panme con c¢6 num (8) an khép voi mot ché; dung dé gi6i han ap
luc do. Khi mé do (4) ti€p xtc vdi vat do du ap luc can thiét, ta van num (8), cac
rang s€ truot 1én nhau lam cho thudc dong (6) va dau do dong (4) khong quay va

khéng tién thém duoc nita. Dai oc (10) dung ham chit dau do dong (4) vé6i dng
(3) cho khoi x€ dich khi doc tri s6 do.

* Cach doc tri sé: (Hinh 9.3)

+ Can cur vao mep 6ng dong (6) doc duoc sd (mm) va (0,5 mm) & dng cb
dinh s6 (3).

+ Duya vao vach chuan trén ong (3), doc s6 phan tram (mm) trén mat con
cua ong (6).

Chay: Pan me la loai dung cu dat d6 chinh xac 0,01lmm, nén tri s6 do doc
duoc ludn 1a 2 s6 1€ (sau phan nguyén ).

* Cach swr dung:

- Trudc khi do, phai kiém tra xem panme c6 chinh xac khong. Pan me
chinh xac 1a khi cho 2 mé do tiép xuc va khit vdi nhau thi vach “0” trén mat con
ctia 6ng (6) thang hang v4i vach chuén trén ong (3); vach “0” trén ong (3) tring
véi mép (6ng 6) (ddi véi loai panme 0 + 25 ; con vach “0” s& tring voi vach 25
d6i voi loai panmen 25 + 50;.. V..V ..)

- Khi do phai gilt cho dudong tdim cia mod do trung véi dudng tdm cua chi
tiét can do.

- Khi do tay trai cAm than pan me, tay phai van cho dau do tién sat vat do
dén khi gan ti€p xtc thi van nim (8) cho dau do ti€p xtc voi vat do dung ap luc

- Giir cho 2 mé do vudng goc v6i tim chi tiét ( néu do dudng kinh ngoai )
hoac tam 92 mo do trung \{éi kich thudc can do ( doc gian tieép ) thi van chat dai
oc (10) dé ham co dinh dau do so (4).

* Cdch bao quan:

- Khong dugc dung pan me do khi vat dang quay trén may, khong do cac
mit thd, ban va c6 pa via.

- Khéng van truc tiép ong (6) khi mo do da tiép xuc voi vat do vi nhu vay
dé bi hong ren vit va dai 6c. Khong nén lay vat do ra khoi mo do (trir truong hop
dic biét), réi moi doc két qua .

- Céc mat do cua thude phai duge gilr gin can than, tranh bi gi va bui cat
hoac phdéi kim loai lam mai mon. Can tranh va cham lam say sat hoac bién dang
mo do. Trudc khi do phai lau sach bé mat s6 cua pan me va vat do
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- Khi dung xong phai lau chui sach s& bang gié sach va boi dau hodc md
bao quan (nhat 1a 2 mé do), nén siét dai 6¢ s6 (10) dé cd dinh méd do dong va dat
panme dung vao vi tri trong hop.

- Néu dung lau ngay, ren cua vit (4) va dai dc sd (3) cua panme bi mon
lam pan me kém chinh xac, bé khu d “gio” gitra vit va dai 6 b¢ ta diéu chinh dai
¢ (5) thong qua ren con 1am dai ¢ (3) khit lai .

1.3.2. Pan me do trong

* Cong dung:

Pan me dung dé do duong kinh 13, chiéu rong ranh tir 50mm tré 1én

* Cdu tao: (Hinh 9.4)

- Than 1 trén c6 lap dﬁu do cd dinh 6, nap 8, vit ham 7. Phia phai cua than
1 ¢6 ren trong dé lap vit vi cap 2. Vit 2 duoc gitt ¢d dinh vé6i dng 3 bang nap 4

va trén d6 co dau do dong 5. Panme do trong khong c6 bd phan khdng ché ap
luc do.

e Q
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Hinh 9.4. Cdu tao pan me do trong
- Pé mé rong pham vi do, mdi pan me do bao gid ciing kém theo nhimng

truc ndi ¢o c}liéu dai khac nhau. Nhu vdy chi ding mét pan me do trong c6 thé
do duoc nhiéu kich thudc khac nhau nhu 75 < 175mm; 75 + 600mm va 150 +
1250mm.

* Cach doc tri so trén pan me

Cach doc tri sO trén panme do trong ciing glong nhu panme do ngoai.
Nhung can cha y Khi panme c6 lap truc noi thi két qua do bang tri s6 doc trén
panme cong thém chiéu dai tryc ndi.

* Cach su dung
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Khi do can chu ¥ giit cho pan me & vi tri can bang, néu dat léch két qua do
s€ kém chinh xac.Vi khong c6 bd phan gidi han ap luc do nén khi do can van dé
tao nén ap luc do vira phai tranh van qua manh.
1.3.3. Panme do sau

* Cong dung:

Dung dé do chinh xac chiéu sau cac
ranh, 16 bac va bac thang.

* Cdu tao: (Hinh 9.5)

Panme do siu co ban giéng panme i
do ngoai chi khac than panme do sau o

thay bang cin ngang c6 mit ddy phing
dé do.

Panme do siu cé nhitng dau do
thay doi duoc dé do cac d6 sau khac -
nhau nhu: ~—3

0 + 25mm; 25 + 50mm; 50 =+ .
75mm; 75 + 100 mm. Sb ghi trén éng S HF
trong va ong ngoai déu nguoc chiéu so 4 |
v6i s6 ghi trén panme do ngoai.

Cach doc tri s6, str dung va bao
quan giéng nhu pan me do ngoai.
s L% 5 Hinh 9.5. Cdu tao pan me do sdu
2. Dung cu do c6 bé mat so (dong ho so)
Muc tiéu:

- Néu dugc cong dung, cach str dung va bao quan dong hd so

- Giai thich dugc cdu tao, nguyén ly 1am viéc ctia dung cu do c6 bé mit sd;

- Kién tri, cAn than, chinh x4c trong do ludng, nghiém tic cha déng va tich
cuc trong hoc tap.

2.1. Phan loai

- Déng ho so ¢o gia tri chia 0,0 1mm,;

- Déng ho so kiéu hién sb dién tir;

- Poéng hd do chuyén ding cho cac chuyén vi nho & cac vi tri khé do,
trong khong gian han ché.
2.2. Céu tao, nguyén 1y 1am viéc va cong dung

* Cdu tao: (Hinh 9.7a)
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- Pugc cau tao theo nguyén tic chuyén dong ciia thanh rang va banh ring
trong d6 chuyén dong 1én xudng cta thanh do duoc truyén qua hé théng banh
rang lam quay kim dong & trén mat sd.

- Mt s6 16n ctia dong hd chia ra 100 khic voi cac dong hd so thudng gia
tri moi khac = 0,01mm. Nghia 1a khi thanh do (9) truot 1é€n Xuéng mot doan
0,01mm thi kim 16n (3) quay di mot khac. Khi kim (3) quay hét mot vong (100

khac) thi thanh do (9) di chuyén mot doan bing 0,01.100 = Imm luc do kim nho
(6) trén mat so (7) quay di mot khac. Vay gid trri moi khac trén mat s6 nho Ia
Imm.

a) Cdu tao dong hé so b) Nguyén ly lam viéc
Hinh 9.7
1. Pau do 4. Kim 16n. 7. 6ng din hudng
2. Thanh rang 5. Kim nhé 8. Than
3. Mit sb 16n 6. Mit s6 nho 9. Nip

- Thanh do (9) c6 lép dau do (10) thanh (9) xuyén qua than dong ho va

truot 1én xudng trong ong (8).

* Nguyén ly lam viéc (hinh 9.7Db)

Thanh do (9) chuyén dong 1én xudng thong qua doan thanh rang( trén thanh
(9) lam quay rang ;=16 rang, banh rang , =100 rang ( lap cung truc voi be’ml}
rang 1 quay), lam quay 3 =10 rang va kim l6n quay trén bang chia chi thi mat s6
2. Pong thoi banh rang 4 quay, trén banh réng 4 c6 gan 16 xo0 x04n (12) 1am cho
ca bo truyén tiép xtic 1 bén d on dinh ngay ca khi truc do 1én hodc xudng. Loso 1l
giit cho thanh do ludn di xubng tao ap luc do.

* CoOng dung

- DPuogc dung nhiéu trong viéc kiém tra sai I¢ch hinh dang hinh hoc cua chi
tiét gia cong nhu: do con, dd cong, dJ 6 van....
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- Kiém tra vi tri twong d6i giita cac chi tiét lap ghép véi nhau hodc giira
cac bé mat gia cong trén chi ti€t nhu d§ song song, d6 vuong goc, do dao, do
khong dong truc.

2.3. Céch sir dung va bao quan (Hinh 9.8)
* Cach swr dung:

- Khi st dung ddng hd so,
trude hét ga déng hd 1én gia d& van
nang hodc Ién phu tung riéng. Sau do
tuy theo tung truong hop su dung
ma diéu chinh cho dau do tiép xiic
voi vat can kiém tra.

Piéu chinh cho mat sb 16n Kim
trg vé vi tri vach “0” di chuyén dong
hd cho moé do ciia dong ho tiép xtic
sudt trén mit vat can kiém tra vira di
chuyén déng hd vira theo doi di
chuyén cua kim.

- Kim ddng hd quay bao nhiéu
vach tirc 1a thang do da di chuyén
bay nhiéu phan trim mm tr d6 ta
suy ra dugc dd sai 1éch vat can kiém
tra. Hinh 9.8. Cach swr dung va bao quan
dong hé so

* Cdch bao quan:

- Déng ho so 14 loai dung cu do c6 do chinh xac cao, vi vay trong qua trinh
st dung can hét sic nhe nhang tranh va dap.

- Giir khong dé xudc hodc v& dap mat déng ho.
- Khong nén dung tay 4n vao dau do lam thanh do di chuyén manh.

- Podng hd so phai ludn duge ga o trén gia, khi st dung xong phai dit vao
vi tri trong hop khong dé dong ho so chd am, ¢6 hoa chat...

3. Bai tap
Vidu 1: (Hinh 9.9)
m- Vach s 27 mm (thudc chinh)
k - Vach thir 8 ( du tiéu)
a=1,n=10.
Vay kich thudce do duge 1a:

L=m+k® =27+81
n 10

=27,8mm
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Vi du 2: (Hinh 9.10)
m- Vach sé 17 mm (thudc

m

chinh) k
k - Vach tht 9 ( du tiéu) 15 20 25 30 25 30
a=1,n=20.
Vay kich thudc do duogc 1a:

a 1 0 5 10
L=m+k-=-=17+9—

n 20

Hinh 9.10

=17,45 mm.

Vidu2: (Hinh 9.11)

m- Vach s6 17 mm (thudc
chinh)

Kk - Vach thtr 10 (du tiéu)

a=1,n=50

Vay kich thudc do duogc la:

a 1
= + - = + J—
L=m+Ko =22+105, Hinh 9.11

= 22,2 mm

Vidu 3 :(Hinh9.12)

Hinh 9.12

Trén hinh 9.10a theo mép 6ng (6) ta doc dugc 7mm trén ong sb (3). Theo vach
chu@n trén ong (3) ta doc dugc 0,38mm trén phan con cia thudc dong (6). Vay
tri s0 do la: L= 7mm + 0,38mm = 7,38 mm.

Trén hinh 9.12b tri s6 do 1a: L = 7,5mm + 0,22mm = 7,72mm.
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CAU HOI ON TAP
1. Hay néu céach doc tri s6 do trén thuée cap 1/10, 1/20, 1/50 .
2. Trinh bay céach str dung va bao quan thudc cap.

3. Chon loai thuéc cap dé kiém tra cac kich thuée : 39,90; 40,025 ; 29,92 ;
60,42 : 52,034,

4. Trinh bay cong dung, cau tao va cach s dung cac loai panme: do ngoai,
do trong va do sau.

5. Néu cach doc tri s trén panme, nhimg chu ¥ trong qua trinh sir dung bao
quan.

6. Tinh trj s6 trung binh cta 10 sé do trén cing mot chi tiét gia cong do
muoi hoc vién thuc hién bang panme hé mét.

7. Hay néu cong dung va cach st dung dong ho so?
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CHUONG 10
CALIP

Giéi thi¢u :

Trong giai cong nghiép hoa hién dai hoa cac nha may, phan xuong co khi
da sur dung cac bién phap gia cong ché tao hang loat san pham dé du trit va thay
thé. Nhu cau str dung dung cu do vira c6 do chinh Xac cao vua co thé dung do
kiém kich thudc gi6i han cta 10, truc trong san xuét hang loat 1a nhu cdu cap
thiét. Dé str dung dung cu do c6 hiéu qua ndi dung trong chuong trang bi cho
nguoi sit dung nhing kién thirc co ban Vé cdu tao, cong dung, cach sir dung va
bao quan calip khi do kiém.

Muc tiéu:

- Trinh bay duoc cong dung, ciu tao, phuong phap st dung va bao quan
calip;

- Phan biét dugc do chinh x4ac cua calip;
- St dung thanh thao calip dé do kiém;

- Kién tri, can than, chinh xac trong qué trinh sir dung, bao quan calip khi
do kiém.

N0i dung chinh:
1. Calip nut
Muc tiéu:

- Trinh bay duoc cong dung, ciu tao, phuong phap st dung va bao quan
calipnut;

- Phan biét duoc do chinh xac va str dung thanh thao calip nat dé do
duong kinh 16 cua chi tiét.

- Kién tri, can than, chinh X4c trong qua trinh st dung va bao quan calip
khi do kiém.

1.1. Céu tao va cong dung
* Cdu tao

Calip gdém co than 1 va hai dau do: dau qua 2 va dau khong qua 3 (hinh v&
10.1a). Bau qua c6 chiéu dai 16n hon dau khong qua.

Pau qua ky hiéu 1a Q; Pau khong qua ky hiéu 1a KQ

Kich thuéc danh nghia cua dau qua dugc ché tao theo kich thuéc gi61 han
nhé nhat, kich thuéc danh nghia ctia dau khong qua duoc ché tao theo kich
thudc gidi han 16n nhat cua chi tiét can kiém tra.
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Pé thuan tién cho Vi,éC su dung, calip ,mit, dung cho nhiing pham vi kich
thudc ,khép nhau dugc ché tao theo nhirng két cau khac nhau. Hinh v€ gioi1 thi¢u
mot sO ki€u calip ntit theo TCVN2753 - 78- TCVN - 2780 - 78 ( Hinh 10.1):

Hinh 10.1
a) Ca lip nut hinh tru b) Ca lip dang thanh

¢) Ca lip mit ¢é chot “khéng qua dwoc” dau tron
Vi dy: Can kiém tra 18 ¢6 kich thudc $30H7

, 0,021 2
Tra bang dung sai va lap ghép ta co ®30" chon calip kiém tra co kich

thudc danh nghia dau qua 13 : do = 30mm va kich thudc danh nghia dau khong
qua la: dkg=30,021 mm.

Qua vi duy trén ta thdy mdi calip chi ding dé kiém tra mot kich thudc nhat
dinh cua mot loat chi tiét, cac chi tiét khac c6 cung kich thudc danh nghia cling
khong dung dugc.

- Vi dy: Calip dung dé kiém tra 16 $30H7 khong dung dé kiém tra 156 $30H6
hoic 16 $30HS duoc.

* Cong dung

Calip n(t dung dé kiém tra kich thudc cua 1, rénh cac chi tiét gia cong khi
san xuat hang loat.

1.2. Cach st dung va bao quan

* Cach sw dung:

Khi kiém tra ta dua nhe nhang cac dau do cua calip vao 15 cua chi tiét. Néu
dau qua di qua dugc 16, dau khong qua khong di qua dugce 16 thi kich thude dat
yéu cau.

Néu dau qua khong di qua dugc 16 thi kich thuéc thuc cta chi tiét con nho
hon kich thudc gidgi han nhé nhat cho phép.
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Néu dau khong qua di qua dugc 16 thi kich thudc thuc cta chi tiét 16n hon
kich thudc gidgi han 16n nhat cho phép.

Trong c4 hai trudng hop trén, chi tiét déu khong dat yéu cau.
* Cdch bao quan:
- Trudc khi kiém tra can lau sach calip va chi tiét can kiém tra

- Khi dua chi ti€t vao calip dé kiém tra can gilt tdm cua calip trung vo1 tdm
16 kiém tra.

Khong dugc an manh calip vao 16 cua chi tiét

Tuyét d6i khong kiém tra khi chi tiét dang quay hodc chi tiét con néng

- Khong duoc dung cac vat khac dong vao cac dau do cua calip

- Sau moi ca lam viéc can lau chui calip can than bang gié¢ sach va b6i dau
vao cac mat do.

2. Calip ham
Muc tiéu:

- Trinh bay duoc céng dung, cau tao, phuong phap st dung va bao quan
calip ham;

- Phan biét dugc do chinh xac va sir dung thanh thao calip ham dé do
duong kinh truc;

- Kién tri, can than, chinh x4c trong qua trinh sir dung va bao quan calip
khi do kiém.

2.1. Céu tao va cong dung
* Cdu tao (Hinh 10.2)
Ciing gidng nhu calip nut, calip

ham cling ¢6 than va hai ham do, trong

d6 c6 mot ham do qua va mot ham

khong qua, duogc ky hiéu 1a Q va KQ.
Khéc vdi calip nut, kich thudc danh Hinh 10.2. Calip ham

nghia ctia ham qua dugc ché tao theo kich thudc gidi han 16n nhat, kich thude
danh nghia ctia ham khong qua duogc ché tao theo Kich thudc gidi han nho nhat
cua kich thuéc can kiém tra.

Vi du khi can kiém tra kich thudc truc: 4500

Kich thuéc danh nghia cua ham qua la:
Do = dmax = 45+ 0,012 = 45,012mm
kich thudce danh nghia ciia ham khong qua :
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Do = Omax = 45+ (- 0,008) = 44,992mm

Calip ham duoc ché tao theo nhiéu kiéu dung cho nhimg pham vi do khac
nhau

* Cong dung
Calip ham dung dé kiém tra kich thudc cua chi tiét tryc trong san xuét hang loat.
2.2. Cach stir dyng va bao quan

_ Cung nhu calip nut, khi str dung ta dua nhe nhang calip qua chi tiét, néu
dau qua di qua, dau khong qua khdng di qua duge chi tiet thi kich thudce cua chi
tiét dat y€u cau.

Can cht ¥, khi kiém tra khong dung tay 4n manh calip vao chi tiét ma chi
dua nhe calip, do trong lugng ban than calip sé di qua chi tiét.

St dung nhe nhang, tranh nhimg va cham lam say xat, bién dang cac ham
do cua calip.

Sau moi ca lam vi¢c, can lau chui calip bang dé sach va boi dau m& vao cac
ham do.

CAU HOI ON TAP
1. Trinh bay phuong phap sir dung va cach bao quan cua cac loai calip?

2. Trinh bay cong dung, cau tao cua calip nit, calip ham. Can cr vao dau dé xac
dinh kich thudc danh nghia cac dau do cua calip.

3. Chon loai calip dé kiém tra céac kich thudc sau:

- Kich thudce truc ¢ 40 :8:8? . 60 008

- Kich thuéc 16 ¢ 1002001 ¢70 9%
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CHUONG 11
DUNG CU PO GOC

Giéi thi¢u:

Dung cu do goc gom nhiéu loai khac nhau, c¢6 thé do goc bang nhimg dung
cu do goc chuyén dung nhu: goc mau, ke, calip con, thudc do goc van ning
v. v... cling c6 thé do goc bang nhitng dung cu do chiéu dai ( thudc cip, panme,
d6ng ho so, cdn miu v.v...). Ngoai nhitng dung cu do thi phuong phap do ciing
1a yéu t6 quyét dinh dén chét luong cua viéc do kiém. Pé do gbc dugc thuan tién
dat do chinh xac, hi¢u qua cao, ndi dung trong chuong gidi thi¢u cac dung cu do
goc thong qua cac phuong phéap do truc tiép va do gian tiép.

Muc tiéu:

Trinh bay duoc cong dung, cdu tao, phuong phap st dung dung cu do

goc;

Phan biét dugc d chinh x4c ctia dung cu do goc;

Str dung thanh thao dung cu do goc dé do kiém;

Rén tinh can than, chinh x4c trong qua trinh st dung dung cu do goc va
trong do kiém.

Noi dung chinh:
1. Do goc bz"lng phuwong phap do truc tiép

Po tryc tiép 1a phuong phap do dung nhiing dung cu chuyén dung dat tryc
tiép 1én goc cua chi tiét kiém tra dé xac dinh két qua.

Muc tiéu:

- Trinh bay dugc cong dung, ciu tao, phuong phép st dung cu do goc
bang phuong phap do truc tiép;

- Phan biét dugc do chinh x4c va str dung thanh thao dung cu do goc dé do
ki€m,;

- Rén tinh can than, chinh xac trong qua trinh str dung dung cu do gbc va
trong do ki€ém.
1.1. Po gbc bang mAiu, é ke, ca lip con
1.1.1. Goc mau

Dung dé do va kiém tra goc, chia khac vach trén cac dung do goc, kiém tra
cac calip do goc.

Goc mau 1a nhitg khéi thép duge ché tao chinh xac theo hai loai: loai hinh
tam giac va loai hinh tr giac (hinh 11.1).
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Hinh 11.1. Géc mau

Loai hinh tam giac c6 mot goc do, loai hinh tir giac ¢6 4 goc do. Tri s6 do
ciia cdc géc cach nhau 1° cach nhau 10, cach nhau 1, va ¢6 goc mau trong do
mdt goc bang 10°00°30".

Cung nhu can mau, . goc mau dugc ché tao thanh timg bo 94 miéng, 36
miéng, 19 miéng va 5 miéng.

~ Khi dung géc mau, c¢6 thé dung timg miéng riéng hodc c6 thef: ghép nhiéu
miéng lai véi nhau bang nhitng dung cu kep. Pham vi do ctia goc mau tir 10° dén
350° (cach nhau 309).

Phuong phap chon goc mau tuong tu nhu phuong phap chon can mau. Khl

do, dat goc mau sat vao canh cua goc can kiém tra, sau d6 dua ngang lén tAm

mat nhin khe sang giita hai mat tiép xtc gitra goc mau va vat do; néu khe sang
déu thi goc nhin cua vat do dung voi gbc mau .

Géc mau duogc ché tao theo hai cap ghmh xac. Goc mau cép chinh xac 1
cho phép dung sai ctua goc la £10°, gdc mau cap chinh xac 2 cho phép dung sai
cua goc 1a + 30". D¢ thang cdc mit do cua goc mau cho phép sai léch 0,3(um)
trén chi€u dai cac canh.

1.1.2. Ke

Ke dung chu yeu dé kiém tra goc vuong, kiém tra d§ sang cta mat phang;
kiém tra vi tri twong d6i cua cac chi tiét khi 1ap rap; kiém tra d6 chinh x4c cua

may, ngoai ra con dugc dung nhiéu trong viéc vach dau.

Trong c:hé< tao co khi thuong dung céc loai ke 90°, 120°, trong do6 ke 90°
dugc dung nhiéu hon (hinh 11.2).

129



[ » r]L] & |
T il g .
‘ :i:T T
{ T 3 g
"\ il MRS )
LBl
o i =

Hinh 11.2. Cdc logi ke 90°

Ke thuong ché tao bang thép cacbon dung cu Y8 hoic thép hop kim dung
cu X hoac XT.

Khi dung ke dé kiém tra gOc vuong, ta ap mot canh cua ke sat voi mot mat
clia goc vudng ciia vat, dua ca vat va ke 1én ngang tim mat, nhin khe séng gitra
canh kia cua ke va mit phang déu thi goc cua vat bang goc cua ké. Néu khe sang
16n dan ra phia ngoai thi goc ciia vat nho hon goc ciia ke va nguoc lai.

1.1.3. Calip con
Calip con dung dé kiém tra truc con va 16 con (hinh 11.3).

Khi kiém tra 16 con dung calip truc, khi kiém tra truc dung calip 16. Con
dung cu gom hai loai con modc va con hé mét.

- COn mo6c gdbm bay s6: 0; 1;2; 3; 4; 5 va 6.
- Co6n hé mét gdm cac 15: 40; 60; 80; 100; 120; 160 va 200.

m

Hinh 11.3: Caliptruc c¢én va calip 16 cén
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- Khi dung calip truc kiém tra 15 con ta xoa bot mau 1én calip, lap calip vao 15
ctia chi tiét can klem tra, xoay nhe calip trong chi tlet (khoang 3/4 vong) sau do
liy ra. Can cr vao vét mau trén calip dé nhan xét vé goc cua chi tiét.

+ Néu vét mau déu trén sudt chiu dai calip thi goc cua chi tiét bang goc
cua calip.

+ Neéu vét mau & dau nho cua calip thi géc cua chi tiét 16n hon goc cua
calip va nguoc lai.

+ Trudng hop néu vét mau chi ¢ doan giira hodc & hai dau thi duong sinh
cua 16 khong thing.

- Khi dung calip 16 kiém tra truc con thi xoa bdt mau 1én chi tiét, duodng
kinh cua chi tiét dugc xac dinh bang duong chuan hoac doan khac trén calip.
Néu duong kinh con diung thi mat dau cta chi tiét nam trong khoang m cua
calip.

1.2. Po goc bang thude do goc van ning
- Thudc do gbc van ning dung dé do goc bang phuong phap do tuyét doi.

Thudc c¢6 nhiéu loai ¢6 cau tao khac nhau. Trong nganh co khi thuong dung loai
thude do goc ¢ du tiéu doc dugce chinh xac téi 5° va 3°.

- Khi str dung tuy theo d6 16n va dic diém tirmg goc can do, co thé lap theo
nhié€u cach khac nhau dé do.

Khi lap ca thudc va ke thi do dugc goc tir 0° + 50°;

Khi thdo ke ra thi do duoc goc tir 50° + 140°;

Khi lap ke, bo thude thang ra s& do duoc goc tir 1400 + 2300
Khi khong lip ke va thudc thang s& do duoc goc tir 230° + 320°.

+ + + o+

- Nguyén ly du tiéu cta thudc do gbc van ning giébng nguyén 1y du tiéu
cta thudc cip vi thé cach doc trj sd do cling gidng nhu cach doc tri s6 do trén
thudce cap, doc s6 do trén thude chinh theo vach “0” cta du tiéu, sau d6 tim xem
vach nao cua du tiéu tring véi vach cua thuéc chinh, 1iy sb vach cta du tiéu

\ 7 5 r , A re g0 A A, , ~ £ , ,
trung véi vach ctua thudce chinh nhan véi ty s6 — cua thude s€ dugce sé phut cua
n

gbc do.
Loai thudc thuong gip c6 a= 1% n =30 do do 8- > = —0 =2 nhu vay

gia tri mdi vach trén du tiéu cta thudc do goc van ning nay 1a 2’
2. Po goc bang phwong phap do gian tiép

Khi khong c6 nhiing dung cu do goc chuyén dung thich hop co thé do goc
bang nhig loai dung cu do thong thuong bang cach do cac yéu t6 tao thanh goc
roi dung ham s6 luong giac dé tinh tri s6 ciia goc can do.

Muc tiéu:
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- Trinh bay dugc cong dung, cdu tao, phuong phap st dung cu do goc

bang phuong phap do gian tiép;

- Phéan biét dugc do chinh xac va str dung thanh thao dung cu do goc dé do

kiém;

- Rén tinh can than, chinh x4c trong qua trinh sir dung dung cu do goc va

trong do kiém.

2.1. Po gbc con ngoai

Pé do goc con cua chi tiét nhu hinh v& ta dung hai truc do c¢6 cting dudng

kinh c~hé tao chinh xdc va hai khdi
can mau c6 do cao bang nhau ( hinh
11.5).

Trudc hét dat hai tryc do tiép
XUc voi dau co duong kinh nhd,
dung thudc cap hoac panme do Kich
thuéc m. Sau d6 dung cin mau ké
cao hai try 1én mdt khoang £, dat hai
try do tiép xtc voi chi tiét do kich
thudc M.

Néu goi goc con cia chi tiét 1a
20, to nhitng kich thudc da cho ta
tinh duoc goc con cua chi tiét

M -m
20

2.2. Bo gbc con trong

tga=

Dung hai vién bi c6 duong kinh
d; Va d,, 1an luot dit cac vién bi vao
16 va dung thuéc do sau hodc panme
do sau do dugc do cao tuong ung h;
va h, (hinh 11.6).

Tir cac két qua do ta tinh duoc:

M

|
HHlli=m

Hinh 11.5. Po goc con ngoai

_ Ozl 2o
tg a= 0.0,
Hinh 11.6. . Po goc con trong
dz-d;

2 1

g =
(dz - da) ha-hy

hy - hy - = 2 &-d !
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Tur cac két qua do ta cé thé tinh duoc goc « .

Phuong phéap do goc gian tiép rat thuan loi, nhanh chong va dat d6 chinh
X&c cao.

CAU HOI ON TAP
1. Trinh bay cong dung va phuong phap st dung cac dung cu do glc: goc
mau, ke, calip con, thudc do goc van nang.

2. Trinh bay ndi dung co ban cta cac phuong phap do goc gian tiép.
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CHUONG 12
MAY PO

Giéi thi¢u:

Trong nganh co khi néi chung va trong ché tao may noi riéng nhu ciu can
thiét sir dung céc dung cu , thiét bi do c6 do chinh xdc cao, thao tac nhanh chong
nang cao chat luong san pham va hiéu qua vé kinh té. May do 1a mot trong
nhimg loai dung cu do vo6i d chinh xac rat cao, dic biét may co thé do dugc cac
chi tiét co bién dang phuc tap, cac bé mit khong gian v.v ... Trong chuong nay
s& gioi thiéu vé ciu tao, nguyén 1y van hanh, cong dung va cach bao quan méy
do toa do va kinh hién vi do luong.

Muc tiéu:

- Trinh bay duoc ciu tao, nguyén Iy van hanh, cong dung va cach bao
quan may do kich thudc, hinh dang;

- Biét sir dung mdy do dé kiém tra d0 chinh xac cua chi tiét;

- Rén luyén tinh can than, chinh xac trong do kiém, nghiém tic trong hoc
tap

N0i dung chinh:
1. Cau tao va nguyén Iy van hanh ciia may do
Muc tiéu:

- Trinh bay dugc ciu tao, nguyén Iy van hanh cta may do toa do, kinh
hién vi do luong;

- Biét sir dung may do dé kiém tra d6 chinh xac cta chi tiét;

- Nghiém tuc trong hoc tap, can than, chinh xé4c trong do kiém.
1.1. May do toa do
1.1.1. Céu tao
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1.1.2. Nguyén ly va cach van hanh

May do toa do 1a tén goi chung cho loai thiét bi do van ning co thé thuc
hién viéc do cac théng s hinh hoc theo phuong phap toa d6. Thong s6 can do
dugc tinh tir cac toa d6 diém do. Tuy theo thong sd can do va cach lay toa do
diém do ma viéc tinh toan c6 mirc dod phtic tap khac nhau. Béi vay, dé dé dang
cho viéc tinh toan két qua do may do toa do thudng kém theo may tinh c6 phan
mén thiét ké trude cho timg loai thong sb can do. Ngoai ra tuy theo murc d6 hién
dai ctia may né c6 thé dugc dan dong dau do bang tay hay tu dong. Vi cac loai
may c6 dan dong tu dong c6 thé lip chwong trinh dung diéu chinh diém do lap
lai cho cac chi tiét cung loai.

May do toa do thuong 1a may do c6 3 phuong chuyén vi do X,Y,Z . Ban do
14 duoc lép trén dé 15. Trén ban do co lép thude kinh va dau doc 16 dé doc toa
d6 theo phuong Y, din dong dau doc theo phuong Y 1a méto 8. Xe sd 7 truot
theo truc Y mang dau doc 16 dé doc toa do theo phuong Y. Trén cau X lap xe 7
c6 gan kich thudc va dau doc toa do theo phuong X. Pau doc 19 gan trén xe 5
dugc din dong nhd moto 6. Xe 5 mang 2 6ng réng dung dan trugt dau do theo
phuong Z. Pau do duoc gin trén gia dau do 17 lap trén than truot theo phuong
Z. Khi dau do dugc diéu chinh dén mot diém nao do thi 3 dau doc sé& cho ta biét
3toado X, Y, Z twong ung voi d chinh xéac téi 0,1um.

May do chuyén vi rat ém nhe nhd dung dan truot trén dém khi nén. Dé két
qua do tin cay, ap suat khi nén can dugc bdo dam nhu di€u kién k¥ thuit cua
may da ghi nham ddm bao dém khi du ap suat va lam viéc on dinh.

Loai may 3 toa do dan truot bé'mg tay, van hanh don gian, nhe nhang do
dung dan truot bi, do chinh xac thap hon.

Tuy theo mirc do sir dung may do toa do co thé bd sung cac chuyén vi quay
quanh tryc nao do.

May do 3 toa d¢ c6 pham vi do 16n, n6 c6 kha nang do cac thong sO phéi
hop trén mot chi tiét. Vi dy: hinh 12.2, sau mot sb dlem do, thuong lay 3 diém,
trén mat A may ghi nhan tai vi tri mat A, sau mot s6 diém do trén mit try B,
thuong lay 6 diém trén 2 tiét dién, may tinh c6 thé cho ta két qua do do khong
vuong goc cia A véi tam B, d6 tru cia B...
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1.2. Kinh hién vi do luong

Kinh hién vi do luong 1a loai thiét bi do ket hop 2 hé thong H¢ thong Ila
hé thong hién vi dung khuéch dai anh chi tiét do, tao diéu kién ngdm chuan
chinh xac toa d6 do. Hé thong II 1a hé thong do luong dung dé xac dinh toa do
diém do. Tuy theo do chinh xac yéu cau ma hé théng do co thé 1a thuan co khi,
hé hién vi doc sb quang hoc hoac dung dau doc dién tir hién sb.

Phuong phép do kinh hién vi do luong 1a phuong phap do toa d6. Thong
thuong kinh hién vi do luong duoc thiét ké hé do 2 toa do vuong goc kiéu doc
cuc. Nhom kinh hién vi do luong gdm kinh hién vi dung cu loai nho, kinh hién
vi dung cu loai 16n, kinh hién vi dung cu van nang.

Hinh 12.3 1a so do
quang hoc cua kinh
hién vi dung cu loai
16n. Anh sang tir
nguoén qua phin loc
mau, qua chan sang 2
va chiéu sang chi tiét
dat trén mat ban chi
tiét 4. Vat kinh 5 tao
anh chi tiét trén man
anh sb 7, dat tai tiéu
dién cua thi kinh 8 Ia
mot kinh chuan gom 2
phan: ¢ gitta 1a kinh
chuan mang vach
chuan chir thap, bén
ngoai la mot vanh
kinh chuan mang bang
chia @6 1°. Tt thi kinh
8 ta co thé quan sat
anh chi tiét va vi tri
ngam chuan. Thi kinh
9 dung d¢ doc 5,6 toa Hinh 12.3. So d6 quang hoc ciia kinh hién vi
d6 géC cua chi tiét. dung cu loai lon

Hinh 12.4 mo ta ciu tao kinh hién vi dung cu loai 16n. Chi tiét do dat trén
ban 1. Nang ha dau hién vi dén khi nhin thay rd nét hinh anh cua chi tiét trong
thi kinh. Piéu chinh vi tri ngdm chuan cta anh nho cip panme 2 v6i do chinh
xé4c toi 0,005mm. Ban do 1 duoc lap trong vanh ring 3, c6 thé quay 360° nho
nam van 4. Khi do géc trén may do c6 thé do theo 2 cach: xoay vach chuan dén
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hai canh can do, doc s6 toa do do trén thi kinh doc s hodc dé vach chuan ding
yén, xoay ndm vin 4 dé canh can do lan luot tiép xtc vach chuén, toa do do sé&
dugc doc trén mam chia d6 1ap trén ban xoay 3 mang chi tiét.

May do nay con c6 ga chdng tam lap chong 1én ban 1am viéc dung dé do
cac chi tiét can chdéng tam khi do vi du chi tiét ren. Khi do céac chi tiét co goc
xodn nhu chi tiét ren vit, dau hién vi can phai nghiéng di mot goc bang gdc xodn
vit nhd ndm vin 5.
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Hinh 12.5 13 so @ quang hoc ctia kinh hién vi dung cu van ning. H

Hinh 12.6 1a cu tao cua kinh hién vi dung cu van ning. Phuong phap do
trén kinh hién vi van ning twong ty nhu kinh hién vi dung cu loai 16n. Viéc do
chiéu dai trén hai phwong vudng goc cia kinh hién vi van ning dugc thuc hién
nhanh chéng, nhe nhang nhd dan trugt bang 6 bi. Khi dich chuyén tho co thé
day than truot d& dang bang tay. Dich chinh chinh xac bang panme diéu chinh s6
1 thuc hién sau khi khoa hdm than truot bang khoa 2.

Thén truot s6 3 tua trén 4 6 bi sb 4, than trugt ngang tua trén 2 6bisd5s
chay trén 2 sdng truot sd 6 bang tu trong cta chung, boi vay khi ding mdy
khong cho phép ty twa hay ddy vao than trugt s& lam sai léch vi tri lam viéc
dung. Khi lip dit may can chu y phai diéu chinh cho bot thing bang cua may &
vi trf chuan.

Hinh 12.5. So' do quang hoc cua kinh hién vi dung cu van ndng

Trén kinh hién vi van nang co lép hai u tAm co thé thay ddi vi tri 16n nho
dich chuyén u tdm va thay doi khoang cach chdng tim nhd dich chuyén 2 truc
tam. May c6 nhiéu dd ga do phuc tap vi thé c6 thé do gdc phang nhu kinh hién
vi dung cu 16n, do goc khong gian nho u do goc, do chuyén vi dai v6i hanh trinh
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do lon 0+100mm trén phuong truot ngang va 0 ~100mm trén phuong truot doc.
Doc s6 toa do theo phuong phdp du xich xodn nhd kinh hién vi doc s6 vo1 gia tri
chia @6 ¢ = 0,001 mm.
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Kinh hién vi dung cu van nang thé hé méi c6 man hinh dé quan sat anh chi
tiét ngam chuan dé dang hon. Ngoai ra vi¢c doc toa dd dugc thuc hién bang dau
doc dién tir hién s6 ngudi ta c6 thé néi ghép vé1 may tinh dé xir 1y cac phép do
phtc tap.

2. Cong dung va cach bao quian may do
Muc tiéu:

- Trinh bay dugc cong dung va cach bao quan may do toa do;

- Nghiém ttc trong hoc tap, can than trong cach bao quan may do.
2.1. Cong dung cua may do
2.1.1. Cong dung cua may do toa do

May do toa do c6 thé cho phép do cac chi tiét co bién dang phirc tap cac bé
mat khong gian. Vi du: bé mat khuén mau, cadch xody chan vit, mui xe 6t0...

2.1.2. Cong dung cua kinh hién vi

Kinh hién vi do ludng dung dé do cac chi tiét nho, dé bién dang, cac chi tiét
c6 hinh dang phuc tap. Vi du: chi tiét ren ...

2.2. Cach bao quan may do

May do 1a loai dung cu do c6 do chinh xac cao nén trong qua trinh st dung
can thao tac nhe nhang, tranh va cham.

- Khong dung may do khi vat dang quay, khong do trén cac bé mit thd
ban;
- Khong dé bui ban bam vao may do nhét 1a phoi gang, bot da mai, dung
dich tudi ngudi;

Khong dugce lay may do ra khai vat do r61 méi doc tri so6 do;

- Khong dé say sudc nhat 1a b phan chuyén dong va cac mit dau do;

- Sau khi st dung xong phai ngit dién & trén cac mo to, ding dung cu
chuyén dung dé vé sinh cac bd phan chuyén dong va cac mat dau do, boi dau md
chéng 6 xi hoa;

- May do xong phai dat dang vi tri trong hop, phai c¢6 nap day;

Khong dat may do chong 1én cac vat khac hodc nguoc lai

Khong dé may do & vi tri am;

Khong c6 nhiém vu stra chita tuyét d6i khdng thao cac bo phan trén may
do
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1. Trinh bay ciu tao va nguyén 1y van hanh may do toa do?

CAU HOI ON TAP

2. Néu cong dung va cach bao quan may do toa d6?

PHU LUC 1: DUNG SAI LAP GHEP BE MAT TRON

Bing 1: SAI LECH GIOI HAN KiCH THUGC LO POI VOI KiCH
THUOC PEN 500mm TCVN 2245 - 99

Kich thude Kich thuédc
danh AY B cY danh A B C
nghia, mm nghia, mm
bén bén
Trén va 11 12 11 12 11 12 Trén| Va 11 12 11 12 11 12
bao bao
gém gbm
. +330 | 4370 | +200 | +240 | +100 | +120 10 | 160 +770 | +920 | +530 | +680 | +370 | +460
+270 | +270 | +140 | +140 | +60 +60 +520 | +520 | +280 | +280 | +210 | +210
3 6 +345 | 4390 | +215 | +260 | +118 | +145 160 | 180 +830 | +980 | +560 | +710 | +390 | +480
+270 | +270 | +140 | +140 | +70 +70 +580 | +580 | +310 | +310 | +230 | +230
6 10 +370 | +430 | +240 | +300 | +138 | +170 180 | 200 +950 |+1120 | +630 | +800 | +425 | +530
+280 | +280 | +150 | +150 | +80 +80 +660 | +660 | +340 | +340 | +240 | +240
+400 | +470 | 4260 | +330 | +165 | +206 +1030 | +1200 | +670 | +840 | +445 | +550
10 18 200 | 225
+290 | 4290 | +150 | +150 | +95 +96 +740 | +740 | +380 | +380 | +260 | +260
+430 | 4510 | 4290 | +370 | +194 | +240 +1110 | +1280 | +710 | +880 | +465 | +570
18 30 225 | 250
+300 | +300 | +160 | +160 | +110 | +110 +820 | +820 | +420 | +420 | +280 | +280
+470 | 4560 | +330 | +420 | +220 | +280 +1240 | +1440 | +800 | +1000| +510 | +620
30 40 250 | 280
+310 | +310 | +170 | +170 | +120 | +120 +920 | +920 | +480 | +480 | +300 | +300
+480 | 4570 | +340 | +430 | +230 | +290 +1370 | +1570 | +880 | +1060| +540 | +660
40 50 280 | 315
+320 | +320 | +180 | +180 | +130 | +130 +1050 | +1050 | +540 | +540 | +330 | +330
+530 | +640 | +380 | +490 | +260 | +330 +1560 | +1770 | +980 | +1170| +590 | +720
50 65 315 | 355
+340 | +340 | +190 | +190 | +140 | +140 +1200 | +120 | +600 | +600 | +360 | +360
+550 | +660 | +390 | +500 | +270 | +340 +1710 | +1920 |+1040|+1250| +630 | +760
65 80 355 | 400
+360 | 4360 | +200 | +200 | +150 | +150 +1350 | +1350 | +680 | +680 | +400 | +400
+600 | +730 | +440 | +570 | +310 | +390 +1900 | +2130 |+1160|+1390| +690 | +840
80 100 400 | 450
+380 | +380 | +220 | +220 | +170 | +170 +1500 | +1500 | +760 | +760 | +440 | +440
+630 | +760 | +460 | +590 | +320 | +400 +2050 | +2280 |+1240|+1470| +730 | +880
100 | 120 400 | 500
+410 | +410 | +240 | +240 | +180 | +180 +1650| +1650 | +840 | +840 | +480 | +480
+710 | +860 | +510 | +660 | +360 | +450 | Chu thich: Cac sai 1éch A,B khong dugc dung cho
120 | 140 | +460 | +460 | +260 | +260 | +200 | +200 | batky dung sai tiéu chuin nao doéi vai kich thude
nho hon bang Imm.
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Kich thude

danh nghia D E F G
mm
bén
men| 0| 8 | o | 10| 11| 7|89 7|89 w0]| 56| 7
bao
gom
+34 | +45 | +60 | +80 |+24 |+28|+39|+16|+20[+31 | +46 | +6 |+8 | +12
T3 d20 | +20| +20| +20 |+14|+14|414] +6 | +6 | +6 | +6 |42 |42 | +2
+48 | +60 | +78 | +105 |+32 |+38 | +50|+22 |+28|+40 | +58 | +9 | +12 | +16
31 % | a0 | +30 | +30| 430 |+20|+20| +20| 410|410 |+10 |+110| +4 | +4 | +4
o | qo | Y62 | +76 | +98|+130 | +40 | +a7 | 461|428 +35 | +49 | +71 | +11| +14 | 420
+40 | +40 | +40 | +40 | +25|+25|+25|+13|+13|+13 | +13 | +5 | +5 | 45
+77 | +93 | +120| +160 | +50 | +59 | +75|+34 | +43 |+59 | +86 | +14 | +17 | +24
01 181 50 | 450 | +50| +50 |+32|+32 +32| +16| +16|+16 | +16 | +6 | +6 | +6
ol g | T8 T 11;59 +195 | +61 | +73| +92| +41 | +53 |+72 | +104| +16 | +20 | +28
+65 | +65 +65 | +40 | +40 | +40|+20 | +20 [+20 | +20 | +7 | +7 | +7
+119 | +142| +180| +240 | +75| +89 |+112 +50 | +64 | +87 |+125| +20 | +25 | +34
301501 180 | 80| +80| +80 | +50|+50| 30| +25| +25| 425 | +25 | +9 | +9 | +9
+146 | +174| +220| +290 | +90 |+106|+134| +60 | +76 [+104 +23 | +29 | +40
201 801 100 | +100] +100| +100 | +60| +60| +60| +30| +30| +30 +10 | +10 | +10
a0l 1p0 | TI74 | +207| +260| +340 +107|+126+159 +71 | +90 +123 +27 | +34 | +47
+120 | +120| +120| +120 | +72| +72 | +72| +36 | +36 | +36 +12 | +12 | +12
+208 | +245| +305| +395 |+125/+148|+185| +83 |+106/+143 +32 | +39 | +54
1201 180 1 145 | 4145 +145| +145 | +85 | +85 | +85| +43| +43 | +43 +14 | +14 | +14
+242 | +285| +355| +460 |+146/+172|+215| +96 [+122/+165 +35 | +44 | +61
1801 250 1 170 | +170| +170] +170 |+100/+1001+100] +50] +50 | +50 +15 | +15 | +15
+271 | +320| +400| +510 |+162/+191+240/+108|+173}+186 +40 | +49 | +69
220 315 1190 | +100| +190| +190 [+1101+110/*110) +56 | +56 | +56 +17 | +17 | +17
s1c| ang | *299 | *350| +440| 4570 |+182:+214|+265+119]+151+202 +43 | +54 | +75
+210 | +210| +210| +210 |+125/+125/+125| +62 | +62 |+62 +18 | +18 | +18
400| 500 | +327 | +385| +480| +630 |[+198+232+290|+131|+165[+223 +47 | +60 | +83
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+230 | +230| +230| +230 |+135|+135/+135| +68 | +68 | +68 +20 | +20 | +20
Kich thudc
danh H
nghia, mm
bén 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 | 14V | 150 | 16" | 179
e | e Sai léch
bao
2dm Hm Mm
3 +0,8 |+1,2| +2 | +3 | +4 | +6 | +10 | +14 | +25 | +40 | +60 | +0,1 | +0,14|+0,25|+0,4 | +0,6 | +1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1 |+15|+25| +4 | +5 | +8 | +12 | +18 | +30 | +48 | +75 |+0,12| +0,18| +0,3 |+0,48|+0,75| +1,2
3 ° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 10 +1 |+15|+25| +4 | +6 | +9 | +15| +22 | +36 | +58 | +90 |+0,15| +0,22 +0,36 |+0,58| +0,9 | +1,5
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+12 | +2 | 43 | +5 | +8 | +11 | +18 | +27 | +43 | +70 *+110 |+0,18|+0,27 (+0,43| +0,7 | +1,1| +1,8
10 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+15 |+25| +4 | +6 | +9 | +13 | +21 | +33 | +52 | +84 |+130|+0,21| +0,33|+0,52(+0,84| +1,3 | +2,1
18 %0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+1,5 [+25| +4 | +7 |+11 | +16 | +25 | +39 | +62 |+100|+160|+0,25|+0,39(+0,62| +1 | +1,6|+2,5
% >0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+2 | +3 | +5 | +8 | +13 | +19 | +30 | +46 | +74 |+120|+190| +0,3 | +0,46(+0,74| +1,2 | +19| +1,4
>0 %0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+25 | +4 | +6 | +10 | +15 | +22 | +35 | +54 | +87 |+140|+220|+0,35| +0,54 (+0,87| +1,4 | +2,2| +3,5
%0 120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+35| +5 | +8 | +12 | +18 | +25 | +40 | +63 |+100(+160|+250| +0,4 | +0,63| +1 |+1,6 | +2,5| +4
120 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+45 | +7 | +10 | +14 | +20 | +29 | +46 | +72 |+115|+185|+290|+0,46| +0,72 |+1,15|+1,85| +2,9 | +4,6
180 250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+6 | +8 | +12 | +16 |+23 | +32 | +52 | +81 |+130(+210|+320|+0,52| +0,81| +1,3 | +2,1 | +3,2| +5,2
250 315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+7 | +9 | +13 | +18 |+25 | +36 | +57 | +89 |+140(+230|+360|+0,57|+0,89| +1,4 | +2,3 | +3,6 | +5,7
315 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
+8 | +10 | +15 | +20 | +27 | +40 | +63 | +97 |+156|+250 |+400|+0,63| +0,97 |+1,55| +2,5| +4 | +6,3
400 >0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Kich thudc
danh nghia, Js K M N
mm
bén
Trén va
5 6 7 8 9 10 | 5 6 7 6 7 8 6 7 8 9
bgo
gom
0 0 0 2|2 |-2|-4| 44| 4
- 3 +2 | £3 |5 | +£7 (£12,5+20
4| -6 |-10| -8 |-12|-16|-10| -14 | -18 | -29
O | +2 | +3 | 1 O [|[+2)| 5| 4| -2 0
3 6 |25 +4 |[£6|+9 |15 |24
5161 -9]|-9|-12|-16|-13|-16 | -20 | -30
+1 | +2 | +5 | -3 O [+1 )| -7 | -4 | -3 0
6 10 | +3 |£45(x75|+11 18 |29
5| -71-10|-12|-15|-21|-16|-19 | -25 | -36
+2 | +2 | +6 | 4 O [+2]| 9| -5 ]| -3 0
10 18 | +4 |£55| +9 #13,5(+21,5+35
6| -9 |-12|-15|-18 |-25| -20 | -23 | -30 | -43
+1 | +2 | +6 | 4 O |[+4 |-11| -7 | -3 0
18 30 |+4,5|+6,51#10,5+16,5| +26 | +42
-8 |-11|-15|-17|-21|-29| -24 | -28 | -36 | -52
+2 | +3 | +7 | 4 O |+5|-12| -8 | -3 0
30 50 |£5,5| £8 #12,5+19,5| +31 | £50
9 |-13|-18|-20|-25|-34 | -28 | -33 | -42 | -62
+3 | +4 | 49 | 5 O |[+5|-14| -9 | 4 0
50 80 |+6,5|x95|+15|+23|+37 |+60
10| -15|-21|-24 |-30|-41|-33 |-39 |-50|-74
+2 | +4 | +10| -6 O |[+6 | -16|-10| 4 0
80 120 |+ 75|+ 11 17,5+ 27 |+43,5 +70
-13|-18 | -25|-28 | -35|-48 | -38 | -45 | -58 | -87
+3 | +4 | +12| -8 0O |+8|-20|-12 | 4 0
120 | 180 | +9 #12,5|+ 20 |+31,5 +50 | +80
-15|-21|-28 |-33|-40|-55| -45| -52 | -67 |-100
+2 | +5 | +13| -8 0O |+9|-22|-14| -5 0
180 | 250 |+10 (+14,5|+23|+£36 #57,5¢92,5
-18 | -24 | -33 | -37 | -46 | -63 | -51 | -60 | -77 |-115
+3 | +5 | +16| -9 0O |+9|-25|-14| 5 0
250 | 315 *+11,5/+16 |+26 [+40,5| £65 [+105
20| -27 | -36 | 41 | -52 | -72 | -57 | -66 | -86 |-130
+3 | +7 | +17 | -10 0 |+11| -26 | -16 | -5 0
315 | 400 12,5+ 18 28,5445 £70 [+115
-22 | -29 | -40 | 46 | -57 | -18 | -62 | -73 | -94 |-140
+2 | +8 |+18|-10| O [+11]| -27 |-17 | -6 0
400 | 500 [+13,5|+ 20 #31,5/+48,5+77,51+125
-25(-32 | -45|-50 | -63 |-86 | -67 | -80 [-103|-155
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Kich thudc danh P R S T U
nghia, mm
R bén
Trén va bao 6 7 9 7 7 7 8
gom

] : 6 6 6 10 14 18
12 16 31 -20 -24 32
; . 9 8 12 11 15 -23
17 20 42 23 27 41
: 10 12 9 15 13 17 28
21 24 51 28 32 50
15 11 18 16 21 33
10 18 26 29 61 34 -39 60
18 14 22 20 27 41
18 24 31 -35 74 41 -48 -74
18 ‘14 22 20 27 33 48
24 30 31 35 74 41 48 54 81
-39 60
30 40 21 17 o 25 34 64 99
10 5 37 42 50 59 45 70
70 -109
230 -42 -55 -87
50 65 -26 +21 -32 -60 -72 -85 -133
45 51 -106 32 48 64 1102
65 80 62 -78 -94 -148
38 58 78 124
80 100 30 24 37 73 93 | -113 | -178
52 59 -124 41 66 91 144
100 120 76 101 -126 -198
8 77 1107 170
120 140 -88 -117 -147 -233
-36 28 43 50 -85 1119 -190
140 160 61 68 1143 -90 125 | 159 | 253
53 93 131 210
160 180 -93 -133 -171 -273
60 105 149 -236
180 200 -106 -151 -195 -308
41 33 50 63 113 163 258
200 225 70 79 -165 -109 -159 -209 -330
67 123 179 284
225 250 -113 -169 -225 -356
74 138 108 315
250 280 47 36 56 126 | 190 | 250 | -39
79 88 -186 78 150 -220 350
280 315 1130 202 212 -431
87 169 247 -390
315 355 51 41 62 -144 -226 -304 -479
87 98 93 187 273 435
355 400 -202 150 244 | -330 524
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-103 -209 -307 -490
400 450 -55 -45 68 -166 -272 -370 -587
-95 -108 -109 -299 -337 -540
400 500 28 | 72 | 202 | 400 | 637
Bing 2: SAI LECH GIOI HAN KiCH THUGOC TRUC POI VOI
KICH THUOC DEN 500mm TCVN 2245-99
Kich thudq Kich thudg
danh nghia a? bt c danh nghia a b c
mm mm
Pén Pén
Trén| Va 11 12 11 12 11 12 |Tren| Va 11 12 11 12 11 12
bao bao
gom gom
3 -270 |-270 | -140 | -140 | -60 | -60 140 | 160 -520 | -520 | -280 | -280 | -210 | -210
-330 | -370 | -200 | -240 | -100 | -120 -770 | -920 | -530 | -680 | -370 | -460
-270 |-270 | -140 | -140 | -70 | -70 -580 | -580 | -310 | -310 | -230 | -230
3 6 160 | 180
-345 | -390 | -215 | -260 | -118 | -145 -830 | -980 | -560 | -710 | -390 | -480
-280 |-280 | -150 | -150 | -80 | -80 -660 | -660 | -340 | -340 | -240 | -240
6 | 10 180 | 200
-370 | -430 | -240 | -300 | -138 | -170 -950 [-1120 | -630 | -800 | -425 | -530
-290 290 -150 | -150 | 95 | -95 -740 | -740 | -380 | -380 | -260 | -260
10 | 18 200 | 225
-400 1470 -260 | -330 | -465 | -205 -1030 |-1200 | -670 | -840 | -445 | -550
-300 |-300 | -160 | -160 | -110 |-110 -820 | -820 | -420 | -420 | -280 | -280
18 | 30 225 | 250
-430 |-510 | -290 | -370 | -194 | -240 -1110 |-1280 | -710 | -880 | -465 | -570
-310 |-310 | -170 | -170 | -120 | -120 -920 | -920 | -480 | -480 | -300 | -300
30 | 40 250 | 280
-470 |-560 | -330 | -420 | -220 | -280 -1240 | -1440 | -800 |-1000 | -510 | -620
-320 |-320 | -180 | -180 | -130 |-130 -1050 |-1050 | -540 | -540 | -330 | -330
40 | 50 280 | 315
-480 | -570 | -340 | -430 | -230 | -290 -1370 |-1570 | -860 |-1060 | -540 | -650
-340 340 -190 | -190 | -140 | -140 -1200 |-1200 | -600 | -600 | -360 | -360
50 | 65 315 | 355
-530 640 -380 | -490 | -260 | -330 -1560 |-1770 | -960 |-1170| -590 | -720
-360 |-360 | -200 | -200 | -150 |-150 -1350 |-1350 | -680 | -680 | -400 | -400
65 | 80 355 | 400
-550 | -660 | -390 | -500 | -270 | -340 -1710 |-1920 |-1040|-1250 -630 | -760
-380 |-380 | -220 | -220 | -170 | -170 -1500 |--1500 | -760 | -760 | -440 | -440
80 | 100 400 | 450
-600 |-730 | -440 | -570 | -310 | -390 -1490 |-2130 |-1160|-1390| -690 | -840
-410 | -410 | -240 | -240 | -180 | -180 -1650 |-1650 | -840 | -840 | -480 | -480
100 | 120 400 | 500
630 |-760 | -460 | -590 | -320 | -400 -2050 |-2280 |-1240|-1470| -730 | -880
-460 | -450 | -260 | -260 | -200 | -200 |Ch( thich: Céc sai 1éch a, b khong dung cho bat ky
120 | 140 A Ry ik gt .
=710 | -850 | -510 | -660 | -360 | -450 |dung sai tiéu chuan nao doi véi kich thude < Imm.




Kich

thude
danh d e f
nghia,
mm
Pén
Trénva789101l78967894567
bao
gom
-201-20(-20|-20|-20(-14 |-14|-14| 6 | 6 | 6 | 6 | -2 |-2 | -2 | -2
] 3 -30|-34 |-45|-60|-80|-24 |-28 |-39|-12|-16|-20|-31| -5 | -6 | -8 |-12
-30|-30|-30|-30|-30|-20|-20|-20|-10|-10|-10|-10| -4 | -4 | -4 | -4
3 ° -42 |-48 | -60 | -78 |-105|-32 | -38 | -50 |-18 |-22|-28 | -40| -8 | -9 |-12|-16
-40 |-40 |-40|-40|-40|-25|-25|-25|-13|-13|-13|-13| -5 |-5 | -5 | -5
° 10 -55|-62 | -76 | -98 |-130| -40 | -47 | -61 | -22 | -28|-35|-49| -9 |-11|-14|-20
-50|-50 (-50|-50|-50(-32 |-32|-32|-16|-16|-16|-16| -6 | -6 | -6 | -6
1018 -68 |-77 | -93 |-120|-160| -50 | -59 | -75 | -27 | -34 | -43| 59 |-11|-14 |-17 |-24
-65 |-65 | -65|-65|-65|-40 |-40|-40|-20 |-20|-20|-20| -7 | -7 | -7 | -7
18 %0 -86 | -98 |-117]-149|-195| -61 | -73|-92 |-33|-41|-53 | -72|-13|-16 |-20 | -28
-80 |-80 |-80|-80|-80|-50|-50|-50|-25|-25|-25|-25| -9 |-9 |-9 | -9
0150 -105]-119(-142/-180|-240| -75 | -89 |-112| -41 | -50 | -64 | -87|-16 |-20 | -25 | -34
-100}-100-100(-100}-100| -60 | -60 | -60 |-30 | -30|-30 | -30|-10(-10|-10|-10
20| 80 -130\-146|-174/-220|-290| -90 |-106|-134|-49 | -60 | -76 |-104|-18 |-23 | -29 | -40
-120-120|-120}-120|-120 -72 | -72 | -72 |-36 | -36 | -36 | -36 | -12 |-12 | -12 | -12
80 | 140 -155-174|-207|-260]-340|-107|-126|-159| -58 | -71 | -90 |-123| -22 |-27 | -34 | -47
-145\-145|-145|-145|-145| -85 | -85 | -85 | -43 | -43 | -43 | -43 |-14 |-14 | -14 | -14
1201 180 -185|-208|-245|-305|-395|-125|-148|-185| -68 | -83 |-106|-143| -26 |-32 | -39 | -54
-170}-170|-170}-170}-170}-100}-100|-100| -50 | -50 | -50 | -50 | -15 |-15|-15 | -15
180 250 -216[-242|-285|-355|-460|-146|-172|-215| -79 | -96 |-122|-165| -29 |-35 | -44 | -61
-190-190|-190}-190|-190/-110{-110}-110( -56 | -56 | -56 | -56 | -17 |-17 | -17 | -17
220 315 -242|-271|-320|-400|-510|-162|-191|-240| -88 |-108|-137|-186| -33 | -40 | -49 | -69




315 | 400 -210}-210(-210}-210}-210}-125|-125(-125| -62 | -62 | -62 | -62 | -18 |-18 | -18 | -18
-267-299-350[-440|-570(-185|-214(-265| -98 [-119|-151(-202| -36 |-43 | -54 | -75
200 | 500 -230[-230(-230|-230(-230(-135|-135|-135| -68 | -68 | -68 | -68 | -20 |-20 | -20 | -20
-293}-327|-385|-480|-630(-232|-290(-198|-108(-131|-165(-223| -40 |-47 | -60 | -83
Kich thudc
danh
nghia, mm h
Pén|1|2(3| 4 |5|6|7 8 9 |10 | 11 | 12 | 13 | 14" | 15" | 16" | 17"
Trén | | ]
va ‘bao Sai léch
gom 4m mm
2 ojojojojojojo| O 0 0 0 0 0 0 0 0
-0,8+-1,2|-2| -3 |-4|-6|-10| -14 |-25| -40 | -60 | -0,1 |-0,14|-0,25|-0,4 | -0,6
3 6 ojojojojojojo| o0 0 0 0 0 0 0 0 0 0
-1 +1,5t25 -4 |-5|-8 |-12| -18 |-30| -48 | -75 |-0,12|-0,18|-,0,3 |-0,48 | -0,75| -1,2
6 10 ojojojojojojo| o0 0 0 0 0 0 0 0 0 0
-1 +1,5425/ -4 |6 | -9 |-15| -22 |-36| -58 | -90 |-0,25|-0,22|-0,36|-0,58 | -0,9| -1,5
10 18 ojojojojojoj0o| O 0 0 0 0 0 0 0 0 0
-1,2(-2|-3|-5 | -8 |-11|-18| -27 |-43| -70 |-110 |-0,18|-0,27|-0.43|-0,7 | -1,1| -1,8
8 | 30 ojojojojojojo| o0 0 0 0 0 0 0 0 0 0
-1,5-25/-4 | -6 | -9 |-13|-21| -33 |-52 | -84 |-130 |-0,21|-0,33|-0,52|-0,84| -1,3| -2,1
20 | 50 ojojojojojoj0o| O 0 0 0 0 0 0 0 0 0
-1,5+2,5(-4 | -7 |-11|-16 |-25| -39 |-62 |-100 |-160 |-0,25|-0,39|-0,62| -1 | -1,6| -2,5
50 | 80 ojojojojojojo| o0 0 0 0 0 0 0 0 0 0
-21-3|-5|-8 |-13|-19|-30| -46 |-74 |-120 |-190 | -0,3 |-0,46|-0,74|-1,2 | -1,9| -3
ojojojojojoj0o| O 0 0 0 0 0 0 0 0 0
80 | 120
-2,5/-4 |-6 |-10 |-15|-22 |-35| -54 |-87 |-140 |-220 |-0,35|-0,54|-0,87 | -1,4 | -2,2| -3,5
ojojojojojojo| o0 0 0 0 0 0 0 0 0 0
120 | 180
-3,5/-5 -8 |-12 |-18 |-25 |-40 | -63 |-100|-160 |-250 | -0,4 |-0,63| -1 |-16 | -25| -4
ojojojojojoj0o| O 0 0 0 0 0 0 0 0 0
180 | 250
-4,5(-7 |-10|-14 |-20 |-29 |-46 | -72 |-115|-185 |-290 |-0,46|-0,72|-1,15|-1,85| -2,9| -4,6
ojojojojojojo| o0 0 0 0 0 0 0 0 0 0
250 | 315
-6 |-8 |-12|-16 |-23 |-32 |-52 | -81 [-130/|-210 |-320 |-0,52|-0.81|-1,3 |-2,1 | -3,2| -5,2
ojojojoj|ojo0jO0| O 0 0 0 0 0 0 0 0 0
315 | 400
-7 |-9 |-13|-18 |-25 |-36 |-57 | -89 |-140|-230 |-360 |-0.57|-0.89|-1,4 |-2,3 | -3,6| -5,7
ojojojojojojo| o0 0 0 0 0 0 0 0 0 0
400 | 500
-8 |-10|-15|-20 |-27 |-40 |-63 | -97 }155|-250 |-400 |-0,63|-0.97|-155|-25 | -4 | -6,3

149




Kich

thudc
danh '
nghia, Js m
mm
bén
Trén
va 4 5 6 7 4 5 6 7 4 5 6 7 4 5 6 7
bgo
gom
+3 +4 | +3 +4 | +6 | +10| +5 | +6| +8 | +12 | +10 | +14
- 3 pRl5/+£2|x3 | £5
+0 | +0 | +0 | +0 | 40 | 40 | +2 | +2| 42| +2 | +4 | +4
+5 +6 +5 | +6 | +9 | +13 | +8 | +9| +12 | +16 | +16 | +20
3 6 |x2@k25/x4 ]| £6
+1 | 41 | +1 | +1 | +1 | +1 | +4 | +4| +4 | +4 | +8 | +8
+5 +7 +5 | +7 | +10 | +16 | +10 |(+12| +15 | 421 | +19 | +25
6 10 (x2(+3 (#45(|x75
+1 +1 +1 +1 +1 +1 +6 | +6| +6 +6 | +10 | +10
+6 +9 +6 +9 | +12 | +19 | +12 |+15| +18 | +25 | +23 | +30
10 18 #25 +4 |£55| +9
+1 +1 +1 +1 +1 +1 +7 | +7| +7 +7 | 412 | +12
+8 | +11 | +8 | +11 | +15 | +23 | +14 |+17| +21 | +29 | +28 | +36
18 | 30 |£+3+4,5/+6,5|+10,5
+2 +2 +2 +2 +2 +2 +8 | +8| +8 +8 | +15 | +15
+9 | +13 | +9 | +13 | +18 | +27 | +16 |+20| +25 | +34 | +33 | +42
30 50 #3,5+5,5/ +8 |+125
+2 +2 +2 +2 +2 +2 +9 [ +9| +9 +9 | +17 | +17
+10 | +15 | +10 | +15 | +21 | +32 | +19 |+24] +30 | +41 | +39 | +50
50 80 [£4+£6,5+9,5 +15
+2 | 42 | 42 | +2 | +2 | +2 | +11 |+11] +11 | +11 | +20 | +20
+13 | +18 | +13 | +18 | +25 | +38 | +23 |+28| +35 | +48 | +45 | +58
80 | 120 |x 67,5 £11+ 17,5
+3 +3 +3 +3 | +3 +3 | +13 |+13| +13 | +13 | +23 | +23
+15 | +21 | +15 | +21 | +28 | +43 | +27 |+33| +40 | +55 | +52 | +67
120 | 180 |+ 6| +9 #1255 20
+3 +3 +3 +3 | +3 +3 | +15 |+15| +15 | +15 | +27 | +27
+18 | +24 | +18 | +24 | +33 | 450 | +31 |+37| +46 | +63 | +60 | +77
180 | 250 |+ 7 |+10 14,5 +23
+4 | +4 | +4 | +4 | +4 | +4 | +17 |+17| +17 | +17 | +31 | +31
+20 | +27 | +20 | +27 | +36 | 456 | +36 |+43| +52 | +72 | +66 | +86
250 | 315 |+ 8t11,5 +16 | +26
+4 | +4 | +4 | +4 | +4 | +4 | +20 |+20] +20 | +20 | +34 | +34
+22 | 429 | +22 | +29 | +40 | +61 | +39 |+46| +57 | +78 | +73 | +94
315 | 400 |+9 12,5 +18 [+28,5
+4 | +4 | +4 | +4 | +4 | +4 | +21 |+21]| +21 | +21 | +37 | +37
+25 | +23 | +25 | +23 | +45 | +68 | +43 |+50| +63 | +86 | +80 | +103
400 | 500 [+10#13,5 +20|+31,5
+5 +5 +5 | 45 | +5 +5 | 423 |+23| 423 | +23 | +40 | +40
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Kich thudc
danh nghia, p r S
mm
n Pén
Trén .
va bao 5 6 7 5 6 7 5 5 7
gé)m
) 3 +10 +12 +16 +14 +16 +20 +18 +20 +24
+6 +6 +6 +10 +10 +10 +14 +14 +14
3 6 +17 +20 +24 +20 +23 +27 +24 +27 +31
+12 +12 +12 +15 +15 +15 +19 +19 +19
6 10 +21 +24 +30 +25 +28 +34 +29 +32 +38
+15 +15 +15 +19 +19 +19 +23 +23 +23
10 18 +26 +29 +36 +31 +34 +41 +36 +39 +46
+18 +18 +18 +23 +23 +23 +28 +28 +28
18 30 +31 +35 +43 +37 +41 +49 +44 +48 +56
+22 +22 +22 +28 +28 +28 +35 +35 +35
30 50 +37 +42 +51 +45 +50 +59 +54 +59 +68
+26 +26 +36 +34 +34 +34 +43 +43 +43
50 65 +54 +60 +71 +66 +72 +83
+45 +51 +62 +41 +41 +41 +53 +53 +53
65 80 +32 +32 +32 +56 +62 +73 +72 +78 +89
+43 +43 +43 +59 +59 +59
80 100 +66 +73 +86 +86 +93 +106
+52 +59 +72 +51 +51 +51 +71 +71 +71
100 120 +37 +37 +37 +69 +76 +89 +94 +101 +114
+54 +54 +54 +79 +79 +79
+81 +88 +103 +110 | +117 +132
120 140 +63 +63 +63 +92 +90 +92
i 160 +61 +68 +83 +83 +90 +105 +118 | +125 +140
+43 +43 +43 +65 +65 +65 +100 | +100 +100
+68 +93 +108 +126 | +133 +148
160 | 180 +68 w68 | +68 | +108 | +108 | +108
+97 +106 +123 +142 | +151 +168
180 200 +77 +77 +77 +122 | +122 +122
200 295 +70 +79 +96 +100 +109 +126 +150 | +159 +176
+50 +50 +50 +80 +80 +80 +130 | +130 +130
+104 +113 +130 +164 | +169 +186
225 250 84 +84 +84 +140 | +140 +140
250 280 +117 +126 +146 +181 +190 +210
+79 +88 +108 +94 +94 +94 +158 | +158 +158
280 315 +56 +56 +56 +121 +130 +150 +193 | +202 +222
+98 +98 +98 +170 | +170 +170
315 355 +87 +98 +119 +133 +144 +165 +215 | +226 +247
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+62 +62 +62 +108 +108 +108 +190 | +190 +190
355 400 +139 +150 +171 +233 | +244 +265
+114 +114 +114 +208 | +208 +208
400 450 +153 +166 +189 +259 | +272 +295
+95 +108 +131 +126 +126 +126 +232 | +232 +232
400 500 +68 +68 +68 +159 +172 +195 +279 | +292 +315
+132 +132 +132 +252 | +252 +252
Kich thudc danh t u X Z
nghia, mm
fren 1 Bénva | g 6 7 6 7 8 8 8
bao gom
i 3 +24 +28 +32 +34 +40
+18 +18 +18 +20 +26
3 6 +31 +35 +41 +46 +53
+23 +23 +23 +28 +35
6 10 +37 +43 +50 +56 +64
+28 +28 +28 +34 +42
+67 +77
10 14 +44 +51 +60 +40 +50
+33 +33 +33 +72 +87
14 18 +45 +60
+54 +62 +74 +87 +106
18 24 +41 +41 +41 +54 +73
24 30 +50 +54 +62 +61 +69 +81 +97 +121
+41 +41 +41 +48 +48 +48 +64 +88
30 40 +59 +64 +73 +76 +85 +99 +119 +151
+48 +48 +48 +60 +60 +60 +80 +112
40 50 +65 +70 +79 +86 +95 +109 +136 +175
+54 +54 +54 +70 +70 +70 +97 +136
50 65 +79 +85 +96 +106 +117 +133 +168 +218
+66 +66 +66 +87 +87 +87 +122 +172
65 80 +88 +94 +105 +121 +132 +148 +192 +256
+75 +75 +75 +102 +102 +102 +146 +210
80 100 +106 +113 +126 +146 +159 +178 +232 +312
+91 +91 +91 +124 +124 +124 +178 +258
100 120 +119 +126 +139 +166 +179 +198 +264 +364
+104 +104 +104 +144 +144 +144 +210 +310
120 140 +140 +147 +162 +195 +210 +233 +311 +428
+122 +122 +122 +170 +170 +170 +248 +365
140 160 +152 +159 +174 +215 +230 +253 +343 +478
+134 +134 +134 +190 +190 +190 +280 +415
160 180 +164 +171 +186 +235 +250 +273 +373 +528
+146 +146 +146 +210 +210 +210 +310 +465
180 200 +186 +195 +212 +265 +282 +308 +422 +592
+166 +166 +166 +236 +236 +236 +350 +520
200 295 +200 +209 +226 +287 +304 +330 +457 +647
+180 +180 +180 +258 +258 +258 +385 +575
995 250 +216 +225 +242 +313 +330 +356 +497 +712
+196 +196 +196 +284 +284 +284 +425 +640
250 280 +241 +250 +270 +347 +367 +396 +556 +791
+218 +218 +218 +315 +315 +315 +475 +710
280 315 +263 +272 +292 +382 +402 +413 +606 +871
+240 +240 +240 +350 +350 +350 +525 +790
315 355 +293 +304 +325 +382 +447 +479 +697 +989
+268 +268 +268 +390 +390 +390 +590 +900
355 400 +319 +330 +351 +530 +492 +524 +749 +1098
+294 +294 +294 +435 +435 +435 +660 +1000
400 450 +357 +370 +393 +630 +553 +587 +837 +1197
+330 +330 +330 +490 +490 +490 +740 +1100
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+1347
+1250

+917
+820

+637
+540

+603
+540

+580
+540

+423
+360

+400
+360

+387
+360
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Bang 4: PQ DOI GIOI HAN CUA LAP GHEP CHAT CO KiCH THUOC
TU 1 PEN 500mm ( TCVN2244-99 VA TCVN 2245-99 )

Lip ghép trong hé 16 co ban
H5 H6 H6 H6 H7 H7 H7 H7
n4 p5 r5 s5 p6 re s6 s7
Kich thudc danh Lip ghép trong hé truc co ban
nghia mm
N5 P6 P7 P7 S7
h4 h5 h6 h6 h6
A A I NmaX
D6 doi gisi han . MM
14 21 25 29 24 28 32 38
<6+10
4 6 10 14 0 4 8 8
17 26 31 36 29 34 39 46
<10+18
4 7 12 17 0 5 10 10
21 31 37 44 35 41 48 56
<18 +30
6 9 15 22 1 7 14 14
24 37 45 54 42 50 58 68
<30 +50
6 10 18 27 1 9 18 18
28 45 54 66 51 60 72 83
<50 +65
7 13 22 34 2 11 23 23
28 45 56 72 51 62 78 89
< 65+80
7 13 24 40 2 13 29 29
33 52 66 86 59 73 93 106
< 80-+-100
8 15 29 49 2 16 36 36
33 52 69 94 59 76 101 114
<100+120
8 15 32 57 2 19 44 44
39 61 81 110 68 88 117 132
<120 +140
9 18 38 67 3 23 52 52
39 61 83 118 68 90 125 140
<140 +160
9 18 40 75 3 25 60 60
39 61 86 126 68 93 133 148
<160 +180
9 18 43 83 3 28 68 68
45 70 97 142 79 106 151 168
<180 +200
11 21 84 93 4 31 76 76
45 70 100 150 79 109 159 176
< 200+225
11 21 51 101 4 34 84 84
45 70 104 160 79 113 169 186
< 225+250
11 21 55 111 4 38 94 94
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PHU LUC 2
DUNG SAI HINH DANG VA VI TRi BE MAT
Bang 6: DUNG SAI PO PHANG VA PQ THANG TCVN 384 - 93

Khoing kich Cép chinh xac

thudc danh 3 4 5 6 7 8 9 10
nghia(mm)
pum

Pén 10 06| 1 1,6 | 25 4 6 10 16
Trén 10dén 16 | 0,8 | 1,2 2 3 5 8 12 20
>16 - 25 1| 16 | 25 4 6 10 16 25
>25 - 40 12| 2 3 5 8 12 20 30
>40 - 63 16 | 25 4 6 10 16 25 40
> 63 - 100 2 3 5 8 12 20 30 50
>100-160 | 25| 4 6 10 16 25 40 60
> 160 - 250 3 5 8 12 20 30 50 80
> 250 - 400 4 6 10 16 25 40 60 | 100
> 400 - 630 5 8 12 20 30 50 80 | 120
>630-1000 | 6 | 10 16 25 40 60 | 100 | 160
>1000-1600 | 8 | 12 20 30 50 80 | 120 | 200
>1600-2500 | 10 | 16 25 40 60 | 100 | 160 | 250

Chu thich: Chiéu dai danh nghia cua phﬁn chuefm dugc lay lam kich thude danh

nghia. Néu khong cho trudc phan chuan thi chiéu dai danh nghia cua bé mét 16n

hodc duong kinh 16n danh nghia cua bé mat muat dugc 1ay lam kich thuéc danh
nghia.
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Bdng 7. DUNG SAI B0 TRU, PO TRON VA PROFIN MAT CAT DOC

TCVN 384 - 93
" Clip chinh xéc
5
-
pm

bén 3 | “ 03 [ 1.2 2 3 5 8 12 20
«Trén 3 dén 10 I 1,6 | 25 4 6 10 16 25
“10* 18 1.2 2 3 5 8 12 20 30
“18%30 16 | 2.5 4 b 10 16 25 40
*30* 350 2 3 3 8 12 20 30 50

* 50" 120 25 4 6 10 16 25 40 60

* 120 250 3 51 8 12 20 30 50 80
“ 250 “ 400 4 6 10 16 25 4(]. 60 100

“ 400 * 630 5 8 12 20 30 30 80 120
“630 * 1000 6 ;7 10 16 35 40 60 100 160
“ 1000 * 1600 8 12 | 20 | 30 50 8{}- 120 200
1600 * 2500 10 | 16 | 25 40 60 100 160 | 250

Chiz thich: Dudng kinh danh nghia bé mat dwoc I4y 1am kich thude danh nghia




Bing 8. DUNG SAI DO SONG SONG, PO VUONG GOC, PO NGHIENG,
PO PAO MAT MUT VA MAT MUT TOAN PHAN TCVN 384 - 93

Cip chinh xdc
st | s [ [s [ o [ [0 ] [
3 H
Pén 10 1 16 | 25 4 | 6 10 16 25
Trén 10 dén 16 12 | 2 3 5 8 12 | 20 | 30
>16 - 25 16 | 25 | 4 6 10 | 16 | 25 1 40
»25-40 | 2 3 5 8, 12 | 20 | 30 | 50
> 40 - 63 25 | 4 | 6 10 | 16 [ 25 | 40 | e0
> 63 - 100 3 5 8 12 { 20 { 30 | S0 | 80
> 100 - 160 4 6 0 | 16 | 25 | 4 | 60 | 100
> 160 - 250 5 8 12 | 20 | 30 | so | s0o | 120
> 250 - 400 6 0 | 16 | 25 { 40 | 60 | 100 | 160
> 400 - 630 8 12 ] 20 | 30 | 5 | 8 | 120 | 200
> 630 - 1000 10 16 | 25 | 40 5’(; 100 | 160 | 250
> 1000 - 1600 12 | 20 | 30 | s0 | s | 120 | 200 | 300
> 1600 - 2500 16 | 25 | 40 | 60 | -100 | 160 | 250 | 400
> 2500 - 4000 20 | 30 | 50 | 80 | 120 | 200 | 300 | 500
> 4000 - 6300 25 | 40 | 60 | 100 | 160 | 250 | 400 | 600
> 6300 - 10000 30 | 50 | 80 | 120 | 200 | 300 | 500 | 800

Chii thich: Chiéu dai danh nghia ciia phin chudn hoac chiéu dai danh nghia cia tt ci bé

mat khio sdt (d6i v6i do song song - 1a chidu dai danh nghia cla chiéu 16m) duge coi (2
kich thude danh nghia.




Khoang kich thudc

Cép chinh xéc

Bing 9: DUNG SAI PO PAO HUONG KiNH VA PQ PAO HUONG
KIiNH TOAN PHAN, DUNG SAI PO PONG TRUC, PO POI
XUNG, PO GIAO TRUC TiNH THEO PUONG KiNH

TCVN 384-93
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3 4 5 6 7 8 9 | 10
um
bén 3 > | 3 | 5 | 8 | 12 ] 2 | 3 | 50
Trén 3 dén 10 2.5 4 6 10 16 25 40 60
>10- 18 3 5 8 | 12 | 20 | 30 | 50 | 80
>18 - 30 4 6 | 10 | 16 | 25 | 40 | 60 | 100
> 30 - 50 5 8 | 12 | 20 | 30 | 50 | 80 | 120
> 50 - 120 6 | 10 | 16 | 25 | 40 | 60 | 100 | 160
> 120 - 250 8 | 12 | 20 | 30 | 50 | 80 | 120 | 200
> 250 - 400 10 | 16 | 25 | 40 | 60 | 100 | 160 | 250
> 400 - 630 12 | 20 | 30 | 50 | 80 | 120 | 200 | 300
> 630 - 1000 16 | 25 | 40 | 60 | 100 | 160 | 250 | 400
> 1000 - 1600 20 | 30 | 50 | 80 | 120 | 200 | 300 | 500
> 1600 - 2500 25 | 40 | 60 | 100 | 160 | 250 | 400 | 600

Chu thich: Déi v6i do dao thi duong kinh danh nghia ciia bé miat khao sat duge 1y lam
kich thudc danh nghia. D6i véi do dong truc, do ddi xtmg, d6 giao truc thi dudng kinh cual
bé mit quay khao sat hoic kich thudc danh nghia giita cic bé mit tao phan tir ddi xtng

duogc 1y lam kich thuéce danh nghia.

PHU LUC 3
DUNG SAI CHI TIET PIEN HINH
Bang 10: KICH THUOC CO BAN CUA O LAN

Kiéu 6 lian d D B r
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304 1304 20 52 15

305 1305 25 62 17

306 1306 30 72 19 2
307 1307 60307 35 80 21 2,5
308 1308 60308 40 90 23 2,5
309 1309 60309 45 100 25 2,5
310 1310 60310 50 110 27 3
311 1311 60311 55 120 29 3
312 1312 6312 60 130 31 3,5
313 1313 6313 65 140 33 3,5
314 1314 6314 70 150 35 3,5
315 1315 6315 75 160 37 3,5
316 1316 80 170 39 3,5
317 1317 85 180 41 4
318 1318 90 190 43 4
319 1319 95 200 45 4
320 1320 100 215 47 4

Ch thich: Céc kich thuée d, D, B r caa 6 lan kiéu 36000, 46000, 80000, 66000, 42000,
32000, 12000, 2000, 116000, 176000, 92000, 1020000 ciing tra theo bang nay theo ba so sau
cung tuong ung.

vidu 6 13n 92311 ¢6 d = 55mm, D = 120mm, B = 29mm, r = 3mm.

Bang 11: KiCH THUOC CO BAN CUA THEN HOA RANG CHU NHAT

da a f r khong
Zxdx D Khéng nho hon Kich thuéc Sai 1éch 16n hon
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| danhnghia | gidihan |

Loai trung
6x13x 16 3,5 12,0 - 0,3 0,2 0,2
6 x 16 x 20 4,0 14,5 - 0,3 0,2 0,2
6 x 18 x 22 5,0 16,7 - 0,3 0,2 0,2
6 x 21 x 25 5,0 19,5 - 0,3 0,2 0,2
6 X23Xx28 6,0 21,3 1,85 0,3 0,2 0,2
6 X 26 X 32 6,0 23,4 1,34 0,4 0,2 0,3
6 x 28 x 34 7,0 25,9 1,65 0,4 0,2 0,3
8 x 32 x 38 6,0 29,4 1,70 0,4 0,2 0,3
8 X 36 x42 7,0 33,5 - 0,4 0,2 0,3
8x42x 48 8,0 39,5 1,62 0,4 0,2 0,3
8 X 46 x 54 9,0 42,7 2,57 0,5 0,3 0,5
8 x 52 x 60 10,0 48,7 - 0,5 0,3 0,5
8 X 56 X 65 10,0 52,2 2,44 0,5 0,3 0,5
8X62x72 12,0 57,8 2,50 0,5 0,3 0,5
10 x 72 x 82 12,0 67,4 2,4 0,5 0,3 0,5
10 x 82 x 92 12,0 77,1 0,5 0,3 0,5
Bang 12: LAP GHEP THEO PUONG KiNH PINH TAM d
Mién dun~g Sai léch co ban cua truc
sai cua 10 o = g h is 0
H6
H7 H7 H7 H7 H7H7 H7 H7 H7
e8 f7 g6 h6 h7 Js6 Js7 n6
R
e8 | €9

Bang 13: LAP GHEP THEO CHIEU RONG b (khi dinh tim theo d)

Mién

Sai léch co ban

dung sai
cua lo

g

Js
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F8 Fs F8 F8 F8 | F8 | F8 | F8
ds f7 f8 h7 | h8 h9 Js7
H8 H8 H8 H8
H8 AR LA AL B L
h7 | h8 [ h9 } Js7
pg | P9 | B9 | D9 b9 b3 b3 D9 | D9
do9 do9 f8 f9 h8 h9 Is7 | k7
D10 D_lO
d9
FI0 | F10 | F10 | F10 | F10 | F10 F10 | F10 | F10 | F10 | F10
d9 | e8 | f7 | f8 | f9 h7 | h8 | ho | is7 | k7
Js10 | J410
d10
Bing 14: LAP GHEP THEO PUONG KiNH PINH TAM D
Mién dung Sai léch co ban cua truc
sai cua 16 o f q h is .
H7 R7 R7 R7 H7 HY
f7 g6 h6 js6 n6
H8 R8s
h7
Bang 15: LAP GHEP THEO CHIEU RONG b ( khi dinh tim theo D)
Mién dung Sai Iéch co ban cua truc
sai cua 10 d o f q h is
Fs F8 F8 Fs8F8 F8F8 F8
d9 e8 f7 £8 h7 h8 i 7
Fo bs bs b9 b9 D9
d9 e8 f7 h8 i 7
F10 Fi0 Fi0 Fi0
e9 f7 h9
Js10 J 10
d10
Bang 16: TRI SO DUNG SAI GOC, TCVN 260 — 86
Khoang Cép chinh xac
chiéu dai L, 7 g
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L1, mm AT, AT | AT, | AT, AT, AT | AT, | AT,
u-rad | ph-gi | ph - gi am w-rad [ph-gi | ph -gi Aam
Dén 10 800 | 2°45” | 2°45” ...8,0 1250 | 4°18” 4’ ...1,25
>10 +16 630 | 2°10” | 2°0” 6,3...10,0 1000 | 3’26~ 3 10,0...16,0
>16+25 500 | 1°43” | 1’40~ 8,0...12,5 800 |2°49” | 2°30” 12,5...20,0
>25-+40 400 | 1°22” | 1°20” 10,0...16,0 630 (2’107 | 2°0” 16,0...25,0
>40 +63 315 | 1°05” I 12,5...20,0 500 | 1°43” | 1’40~ 20,0...32,0
>63+100 250 527 50~ 16,0...25,0 400 | 1°22” | 1°20” 25,0...40,0
>100+160 200 41” 40~ 20,0...32,0 315 | 1°05” I’ 32...50
>160 +250 | 160 33” 327 25,0...40,0 250 527 50~ 40...63
>250+400 125 26” 26” 32...50 200 41~ 40” 50...80
>400+630 100 21” 207 40...63 160 33” 32” 63...100
>630 +1000 | 80 16” 16” 50...80 125 26” 26” 80...125
>1000+1600 | 63 13” 127 63...100 100 21” 20” 100...160
>1600+2500 | 50 10” 10” 80...125 80 16” 16” 125...200
Khoang Cép chinh xac
chi¢u dai L, 9 10
L1, mm
AT, ATO'C AT, AT, AT, ATOL AT, AT,
w-rad| ph-gi |ph-gi am u-rad | ph-gi |ph-gi Hm
Dén 10 2000 | 6°52” 6’ ...20 3150 | 10°49” | 10’ ...32
>10 +16 1600 | 5°30” 5 16...25 2500 | 8’35~ 8 25...40
>16+25 1250 | 4°18” 4 20...32 2000 | 6’52” 6’ 32...50
>25+40 1000 | 3°26” 3 25...40 1600 | 5°30” 5’ 40...63
>40 +63 800 | 2°45” | 2°30” 32...50 1250 | 4’18~ 4 50...80
>63+100 630 | 2°10” 2’ 40...63 1000 | 3°26” 3 63...100
>100+160 500 | 1’437 | 1’40~ 50...80 800 2°45” | 2°30” 80...125
>160 =250 | 400 | 1°22” | 1°20” 63...100 630 2’107 2’ 100...160
>250+400 315 | 1’05~ r 80...125 500 1’43” | 1°40” 125...200
>400-+630 250 527 50~ 100...160 400 1°22” | 1°20” 160...250
>630 +1000 | 200 41> 407 125...200 315 1’05~ I’ 200...320
>1000+-1600 | 160 33” 327 160...250 250 527 50~ 250...400
>1600+-2500 | 125 | 26~ 257 200...320 200 41” 40” 320...500
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Khoang Cép chinh xac
chiéu dai L, 11 12
L, mm
AT, AT, | AT, | AT, AT, AT | AT, | AT,
u-rad| ph-gi |ph-gi Hm u-rad | ph-gi |ph-gi am
Dén 10 5000 | 17°10” | 16 ...50 8000 |27°28” | 26’ ...80
>10 +16 4000 | 137447 | 12° 40...63 6300 | 21°38” | 20° 63...100
>16+25 3150 | 10’497 | 10° 50...80 5000 | 17’107 | 16° 80...125
>25+40 2500 | 8’53~ 8’ 63...100 4000 | 137447 | 12° 100...160
>40 +63 2000 | 6°25” 6’ 80...125 3150 | 10°49” | 10° 125...200
>63+100 | 1600 | 5’30 5’ 100...160 2500 | 8’53~ 8 160...250
>100+160 | 1250 | 4’18~ 4 125...200 2000 | 6°25” 6 200...320
>160 +250 | 1000 | 3°26” 3 160...250 1600 | 5’30~ 5 250...400
>250+400 | 800 | 2°45” | 2°30” 200...320 1250 | 4°18” 4 320...500
>400+630 | 630 | 2’10~ 2’ 250...400 1000 | 3°26” 3’ 400...630
>630 +1000 | 500 | 1°43” | 1’40~ 320...500 800 2°45” | 2°30” 500...800
>1000+-1600 | 400 | 1°22” | 1°20” 400...630 630 | 2’10 2’ 630...1000
>1600+2500 | 325 | 1°05” I 500...800 500 | 1°43” | 1’40” | 800...1250

Bang 17: PUONG KIiNH TRUNG BINH VA TRONG
CUA REN HE MET - mm TCVN 2248 -77

165




Budce Puong kinh ren Budce Puong kinh ren
renp ( bu 16ng va dai bc) renp ( bu 16ng va dai dc)
Puong kinh trung | BDuong kinh trung DPuong kinh DPuong kinh
binh d2, D2 binh di, D1 trung[t))ilnh dy, trung binh da, D2
0,075 d-1+0,951 d-1+0,919 0,7 d-1+0,546 d-1+0,242
0,08 d-1+0,948 d-1+0,913 0,75 d-1+0,513 d-1+0,118
0,09 d-1+0,942 d-1+0,903 0,8 d-1+0,480 d-1+0,134
0,1 d-1+0,935 d-1+0,892 1 d-1+0,350 d-2+0,918
0,125 d-1+0,919 d-1+0,865 1,25 d-1+0,188 d-2+0,647
0,15 d-1+0,903 d-1+0,838 1,5 d-1+0,026 d-2+0,376
0,175 d-1+0,886 d-1+0,811 1,75 d-2+0,863 d-2+0,106
0,2 d-1+0,870 d-1+0,783 2 d-2+0,701 d-3+0,835
0,225 d-1+0,854 d-1+0,756 2,5 d-2+0,376 d-3+0,294
0,25 d-1+0,838 d-1+0,730 3 d-2+0,051 d-4+0,752
0,3 d-1+0,805 d-1+0,675 3,5 d-3+0,727 d-4+0,211
0,35 d-1+0,773 d-1+0,621 4 d-3+0,402 d-5+0,670
0,4 d-1+0,740 d-1+0,567 4,5 d-3+0,077 d-5+0,129
0,45 d-1+0,708 d-1+0,513 5 d-4+0,752 d-6+0,587
0,5 d-1+0,675 d-1+0,459 5,5 d-4+0,428 d-6+0,046
0,6 d-1+0,610 d-1+0,350 6 d-4+0,103 d-7+0,505
Vi du: Dbi véi ren M16 budc P =2mm thi d(D) = 16mm, d2(D2)= 14,701mm, d1(D1) =13,835mm.

Bang 18: SAI LECH GIOI HAN KiCH THUOC REN TRONG
TCVN 1917 - 93

) Mién dung sai ren ngoai
Duong
kinh 6H 7H
Budce
danh Puong kinh ren, mm
= ren
nghia "1 b D, D, D D, D,
g mm
cuaren Sai Iéch gi6i han, um
d, mm
El ES | El ES El | EIl ES El ES El
0,25 0 +75 0 +71 0 - - - - -
0,35 0 +90 | O +100 0 - - - - -
0,5 0 +100 | O +140 0 0 +125 0 +180 0
Trén 2,8
) 0,6 0 +112 | 0 +160 0 0 +140 0 +200 0
dén 5,6
0,7 0 +116 | O +180 0 0 +150 0 +224 0
0,75 0 +118 | 0 +190 0 0 +150 0 +238 0
0,8 0 +125 | 0 +200 0 0 +160 0 +250 0
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0,25 0 +85 0 +71 0 - - - - -
0,35 0 +95 0 +100 0 - - - - -
0,5 0 +112 | O +140 0 0 +140 0 +180 0
Trén 5,6
, 0,75 0 +132 | O +190 0 0 +170 0 +236 0
dén 11,2
1 0 +156 | O +236 0 0 +190 0 +300 0
1,25 0 +160 | O +265 0 0 +200 0 +335 0
15 0 +180 | O +300 0 0 +224 0 +375 0
0,35 0 +100 | O +100 0 - - 0 - -
0,5 0 +118 | O 110 0 0 +150 0 +180 0
0,75 0 +140 | O +190 0 0 +180 0 +236 0
1 0 +160 | O +236 0 0 +200 0 +300 0
Trén 11,2
] 1,25 0 +180 | O +265 0 0 +224 0 +335 0
dén 22,4
15 0 +190 | O +300 0 0 +236 0 +357 0
1,75 0 +200 | O +335 0 0 +250 0 +420 0
2 0 +212 | O +357 0 0 +265 0 +475 0
2,5 0 +224 | 0 +450 0 0 +280 0 +560 0
.0,5 0 +125| 0 +140 0 - - 0 - 0
0,75 0 +150 | O +190 0 0 +190 0 +239 0
1 0 +170 | O +238 0 0 +212 0 +300 0
15 0 +200 | O +300 0 0 +250 0 +375 0
Trén 22,4
) 2 0 +224 | 0 +375 0 0 +280 0 +475 0
dén 45
3 0 +265 | 0 +500 0 0 +335 0 +630 0
3,5 0 +280 | O +560 0 0 +355 0 +710 0
4 0 +300 | O +400 0 0 +375 0 +750 0
45 0 +345 | 0 +670 0 0 +400 0 +850 0
0,5 0 +132 | O +140 0 - - - - -
0,75 0 +160 | O +190 0 - - - - -
1 0 +190 | O +236 0 0 +236 0 +300 0
15 0 +212 | O +300 0 0 +265 0 +375 0
Trén 45 2 0 +236 | O +375 0 0 +300 0 +475 0
dén 90 3 0 +280 | O .+500 0 0 +355 0 +630 0
4 0 +315| 0 +600 0 0 +400 0 +730 0
5 0 +335 | 0 +710 0 0 +425 0 +900 0
55 0 +355 | 0 +758 0 0 +450 0 +950 0
6 0 +375 | 0 +800 0 0 +475 0 +1000 0

Bang 19: SAI LECH GIOI HAN KiCH THUOC REN NGOAI
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TCVN 1917 - 93

Mién dung sai ren ngoai

DPuong
kinh ) 6e 69
danh Buoe Puong kinh ren, mm
nghta | fENP d, d, d d, d;
ciaren | MM Sai l¢éch gidi han, um
d, mm es el Es el es es ei es ei es
025 | - - - ] - | -18 | -85 |[-18| -74 | -18
035 | - - - ] - | 219 |-104 |-19| -86 | -19
Tzr%n 05 | -50 | -156 | -50 | .125 | 50 | -20 | -126 | -20 | -95 | -20
dén 06 | -53 | -178 | -53 | 138 | -53 | -21 | -146 | -21 | -102 | -21
5.6 07 | -56 | -196 | -56 | .14 | -56 | -22 | -162 | -22 | -112 | -22
075 | -56 | -196 | -56 | _146. | -56 | -22 | -162 | -22 | -112 | -22
08 | -60 | -210 | -60 | 155 | .60 | -24 | -174 | -24 | -119 | -24
025 | - - - - - | -18 | -85 |[-18| -81 | -18
035 | - - - - - | 419 [-101|-19| -90 | -19
Tg%” 05 | -50 | -156 | -50 | -135 | -50 | -20 | -126 | -20 | -105 | -20
) 0,75 | -56 | -196 | -56 | -156 | -56 | -22 | -162 | -22 | -122 | -22
Uy | 1| e0 | 210 | 60 | 472 | 60 | 26 | 206 | 26 | 138 | 26
125 | -63 | -275 | -63 | -181 | -63 | -28 | -240 | -28 | -146 | -28
15 | -67 | -303 | -67 | -199 | -67 | -32 | -268 | -32 | -164 | -32
035 | - - - - - | 419 | -104 |-19 | -91 | -19
05 | -50 | -156 | -50 | -140 | -50 | -20 | -126 | -20 | -110 | -20
0,75 | -56 | -196 | -56 | -162 | -56 | -22 | -162 | -22 | -128 | -22
Trén \ 1 | 60 | -240 | -60 | -178 | -60 | -26 | -206 | -26 | -144 | -26
11;2 125 | -63 | -275 | -63 | -195 | -63 | -28 | -240 | -28 | -160 | -28
5‘5}; 15 | -67 | -303 | -67 | -207 | -67 | -32 | -268 | -32 | -172 | -32
1,75 | -71 | -336 | -71 | -221 | -71 | -34 | -290 | -34 | -184 | -34
2 71 | -351 | -71 | -231 | -71 | -38 | -318 | -38 | -198 | -38
25 | -80 | -415 | -80 | -250 | -80 | -42 | -377 | -42 | -212 | -42
05 | -50 | -156 | -50 | -145 | -50 | -20 | -126 | -20 | -115 | -20
) 0,75 | -56 | -196 | -56 | -168 | -56 | -22 | -162 | -22 | -134 | -22
;;‘32 1 | -60 | 240 | -60 | -185 | -60 | -26 | -206 | -26 | -151 | -26
dénas | L5 | 67 | -303 | 67 | -217 | -67 | 32 | -268 | -32 | -182 | -32
2 71 | -351 | -71 | -214 | -71 | -38 | -318 | -38 | -208 | -38
3 -85 | -460 | -85 | -285 | -85 | -48 | -423 | -48 | -248 | -48
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35 | -90 | -515 | 90 | -302 | -00 | -53 |-478 | 53 | -265 | -53
4 | -95 | 570 | -05 | 319 | -95 | -60 | -535 | -60 | -284 | -60

45 | -100 | -600 | -100 | -336 |-100| -63 | -563 | -63 | -209 | -63

05 | -50 | -156 | 50 | -150 | -50 | -20 |-126 | -20 | -120 | -20

075 | 56 | -196 | 56 | -174 | -56 | -22 | -162 | 22 | -140 | -22

1 | -60 | -240 | 60 | 200 | -60 | -26 | -206 | -26 | -166 | -26

| 15 | 67 | -303 | -67 | -227 | 67 | -32 | -268 | -32 | -192 | -32
T;g” o | 71 | 351 | 71| 251 | -71 | -38 |-318 | -38 | -218 | -38
oo | 3 | 85 | 460 | -85 | 207 | -85 | 48 | -423 | 48 | -260 | -48
4 | -95 | 570 | -05 | 331 | -95 | -60 | -535 | -60 | -296 | -60

5 | -106 | -636 |-106 | -356 |-106 | -71 | -601 | -71 | -321 | -71

55 | -112 | 672 |-112 | 377 |-112| -75 | -635 | -75 | -340 | -75

6 |-118 |-718 |-118| -398 |-118 | -80 | -680 | -80 | -360 | -80
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TRA LOI CAC CAU HOI VA BAI TAP
CHUONG 1
CAU HOI
1. Thé nao 1a tinh 1dp 13n? Y nghia ctia nd dbi voi san xudt va st dung.
- Khai niém vé tinh lp lan
- Y nghia tinh ldp 1an d6i véi san xuét
- Y nghia tinh lp 14n d6i véi sir dung
2. Phan bi¢t kich thudc danh nghia, kich thudc thue, kich thudc gidi han.
- Kich thudc danh nghia
- Kich thudc thuc
- Kich thudc gidi han

3. Tai sao phai qui dinh kich thudc giéi han cia chi tiét. Diéu kién dé danh gia
kich thudc chi tiét ché tao ra dat yéu cau hay khong dat yéu cau ?

- Qui dinh kich thudc gi61 han

- Pbiéu kién dé danh gia ....(so sanh pham vi giita kich thudc thyc va kich
thudc gidi han )

4. Dung sai l1a gi? Viét cong thtc tinh dung sai kich thudc chi tiét, dung sai lap
ghép.
- Khai niém dung sai
- Cong thuc tinh dung sai kich thude: 13, truc, lap ghép.
5. Thé nao 1a sai 1éch gid1 han, cach ki hiéu va cong thure tinh?
- Khai niém vé sai léch
- Ki hiéu va cong thure tinh sai 1éch
6. Néu dic diém va cong thirc tinh cho cac nhém lap ghép?
- Nhoém lap ghép long
+ Dic diém

+ COng thirc tinh

Nhom lap ghép chat

+ Pic diém

+ Cong thirc tinh

- Lap ghép trung gian

+ Pic diém

+ CoOng thirc tinh
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7. Thé nao 13 hé 18 co ban. Hé théng 18 co ban c6 dic diém gi?
- Khai niém hé 16 co ban
- Pic diém cta hé 18 co ban
8. Thé nao 1a hé truc co ban. Hé théng truc co ban ¢6 dic diém gi?
- Khai niém hé truc co ban
- Pic diém cta hé truc co ban

9. Biéu dién so dd lap ghép co loi gi? Trinh bay cach biéu dién so do lap ghép
cho vi du minh hoa.

- Uu diém cua so do lap ghép

- Qui u6c v& biéu dd

- Vidu

BAI TAP

1. Chi tiét truc co kich thude danh nghia ’12‘1 35 mm, kich thudc gidi han 16n nhat
1a 35,04 mm, kich thudc gidi han nho nhat 1a 34,98 mm.

a) Tinh cac sai léch gidi han va dung sai cua chi tiét truc.

es = +0,04 mm; ei=-0,02 mm; Td=0,06 mm
b) Cach ghi kich thudc chi tiét truc trén ban vé
Tir kich thudce danh nghia va tri s6 sai léch da tinh ghi kich thudc truc

¢) Chi tiét truc gia céng xong do duge 35,01 mm c6 dung duge khong? Tai
Sao.

+ Dung duogc

+ Giai thich (dva vao kich thudc gidi han va kich thuée thuc sau khi gia
cong deé giai thich).
2. Chi tiét 18 c6 kich thuéc trén ban vé 1a P70700;

a) Tinh kich thudc gidi han va dung sai chi tiét?

Dmax = 70,03 mm, Dpin = 69, 98 mm; Tp = 0,05 mm
b) Lo gia cong xong do duogc $70,04 mm c6 dung dugc khong? Tai sao?
- Khong dung duogc
- Giai thich (dya vao kich thude gioi han va kich thudce sau khi gia cong

de giai thich).
3. Tinh kich thudc gi6i han va dung sai kich thudc chi tiét trong céc truong hop:

a) ®80 c) @160 55,  €) PI0Y
b) ®100° g5 d) (D7280,125 f) CDlZOigiﬁgfs
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a) Dmax= 80,07 mm; Dpin= 80 mm, Tp= 0,07 mm

b) Dmax= 100,05 mm; Dyin= 100,02 mm; Tp= 0,03 mm mm

C) Dmax = 160,14 mm; Dyin = 160,04 mm, Tp = 0,1 mm

d) dmax = 72 mm; dmin = 71,875 mm, T4 = 0,125 mm.

e) dmax = 89,83 mm; dmi, = 89,63 mm, T4 = 0,02 mm

f) Dmax= 120,105 mm; Dpin=120,025mm; Tp= 0,80 mm
4. Cho mét lap ghép trong d6 kich thude 16 1a $80*°%, kich thude truc 1a
#8056

a) Tinh kich thuéc giéi han va dung sai cta 16 va truc.

- Dmax = 80,03 mm; Dpin = 80 mm, Tp = 0,03 mm

- Omax = 80,09 mm; dpmin = 80,06 mm, T4 = 0,03 mm.

b) D6 ho hodc d6 dbi gidi han, trung binh va dung sai lap ghép.

Nmax = 0,09mm; Npin = 0,03 mm; N g =0,06 mm; Ty =0,06 mm.

5. Cho mot lap ghép theo hé thdng 16 co ban, duong kinh danh nghia 14 75mm.
Dung sai truc 13 0,04m; dung sai ctia 16 1a 30pum. Do hd nho nhét 14 0,01 mm.

a) Tinh kich thuéc gidi han cta 16 va truc.

- Omax = 74,99 mm; dmin = 74,95 mm

- Dmax = 75,03 mm; Dpin =75 mm

b) Tinh do ho hoic d6 doi gidi han, trung binh va dung sai lap ghép.

- Snax=0,08 mm; Spin=0,01 mm; Stz =0,045mm;

- Ts=0,07 mm.

¢) Truc gia cong xong do dugc 74,96 mm c6 dung dugc khong? Tai sao?

- Dung dugc

- Giai thich (dya vao kich thudc gioi han va kich thudc sau khi gia cong

de giai thich).
6. Cho mot lap ghép chat co: L3 ¢80 ; truc ¢ 80750, , hdy tinh

a) Tri s6 do doi gi61 han, do doi trung binh cua lép ghép?

Nmax= 0,08 mm ; Nmin =0,0lmm ; Ntg = 0,045mm.

b) Dung sai ctia 19, truc va dung sai cia lap ghép?

Tp =0,03mm; Tg=0,04 mm; Tn=0,07 mm.
7. Cho mot lap ghép trung gian c6 : Ld $70 *°% ; truc $70 - o4, .

a) Tinh kich thudc giéi han va dung sai cuia truc, 16?
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- Dmax = 70,02 mm; Dmin=69,98 mm; Tp= 0,04 mm.

- dmax = 70mm; dpin = 69,96mm; T4=0,04mm.

b) Tinh tri s6 d6 ha, d6 doi gii va do hé hodc do doi trung binh?

Smax=0,06mm; Npmax = 0,02mm; Syg= 0,02mm.

¢) Tinh dung sai lip ghép ?

Tsn=0,08mm.
8. Cho lip ghép c6 kich thudc danh nghia dy = 62mm, sai 1éch gi6i han cac
kich thudc:

. § ES=+30um es=+60 um
LoV El=0 Tmc{ei=+4lpm
a) V& biéu d6 phan bd mién M
dung sai lap ghép ( Hinh 1.1). +60
b) Xac dinh dic tinh lap ghép va tri T 1
. d
sO gid1 han tuong img. o _
- Liép chit +30 ZE$ Z‘Z’
- Do doi gidi han cua lap ghép
+ Nma)( = 60 Mm, Nmin = 11 ,.lm TD
+ Ty = 49um. N ,
0
2
Hinh 1.1
CHUONG 2
CAU HOI

1. Tiéu’chuén dung sai ldp ghép bé mat tron TCVN 2244 - 99 quy dinh bao
nhiéu cap chinh xac va ki hiéu chiing nhu thé nao.

-S4 luong cép chinh xac
- Ki hiéu cua céc cip chinh xéc
2. Trinh bay quy dinh ldp ghép trong hé thong 18 co ban va hé théng truc co ban.
- Quy dinh ldp ghép trong hé 16 co ban
- Quy dinh lép ghép trong hé truc co ban

3. Sai Igch co ban la gi? TCVN 2244 - 99 quy dinh day cac sai 1éch co ban nhu
thé nao.
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- Khai niém sai léch

- Quy dinh day cac sai 1éch co ban

+ Diy céc sai léch co ban hé thong 15
+ Day céc sai l1éch co ban hé théng truc

4. Cho vi du vé ki hiéu sai 1éch va lap ghép trén ban vé& va giai thich cac ki hiéu
do.

Vi du ki hi€u sai 1éch trén ban vé

Giai thich

Vi duy ki hiéu 1ap ghép trén ban vé

Giai thich

5. Cho céc lap ghép tru tron ghi trong bang dudi diy, bang 2.6.
Bdng 2.6.

TT| Dy, mm Kiéu lap TT | Dy, mm Kiéu lip
1 30 ';'—:vaﬁ—g 4 92 T—gvé%
2 45 %vé% 5 115 %vai—g

a) Hay ghi ki hiéu sai 1éch va lap ghép bang chir va bang s trén ban vé.
Phuong phap giai:

- Ghi ki hiéu sai léch:

+ Ghi bang chir

ot Ghi bﬁng s6 (tra bang 1 p}}u luc 1, tim tri s6 sai 1éch gi61 han lgich thuodc
16 va tra bang 2 phu,luc 1 tim tri sO sai 1éch gid1 han kich thudce truc dé ghi ki
hi¢u sai 1éch bang s0).

- Ghi ki hiéu lap ghép:
+ Ghi bang chir
+ Ghi bang so (twong tu ghi ki hiéu sai léch bang s6)
b) Lap so dd phan bd mién dung sai, xac dinh dic tinh cua lap ghép.
- Lap so d6 phan bd mién dung sai
- Pic tinh 1ap ghép
c) Tinh Smax: Smin: N max: N min?
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1)
= Smax = 106 Hm, Smin = 40 l.lm
= Smax = 125 Mm; Smin = 40 l.lm

2)

- Smax =50 um; Spmin = 9 pum

- Smax =50 um; Spin = 9 pum

3)

- Smax = 39,5 pm; Nmax = 9,5 pm
- Smax = 34 um; Spin = 15 pm
4)

- Smax =35 um; Nimax =12 pm
- Smax = 32 um; Npax = 25 pm;
5)

- Npmax = 101 pm; Npin = 44 um
- Nmax =59 um; Npin = 2 um
6)

= Nma)( 52 IJ,m Smax - 13 Hm
= Nma)( = 52 },tl’n; Smax = 13 ]Jl’l’l

CHUONG 3
CAU HOI
1. Néu ki hiéu va cong dung cua cac nhom lap ghép tiéu chuan.
- Nhém lip long
+ Ki hiéu

+ Cong dung
- Nhom lap chat
+ Ki hiéu
+ Cong dung
- Nhém lap trung gian
+ Ki hiéu
+ Cong dung
H7 . H7

2. Néu pham vi tng dung ctia 2 kiéu lap sau: Fvak_G
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- Pham vi tng dung cua %

- Pham vi img dung cua |:_67

3. Véi dic tinh yéu cau cta lap ghép cho trong bang dudi day (bang 3.3).

Badng 3.3.

TT| dn, mm S maxyc, S minYC, TT| dy, mm N maxyC, N minyC,
pm pm um um

1 42 80 25 6 46 42 1

2 56 180 60 7 65 60 11

3 62 76 0 8 76 39 10

4 85 106 36 9 82 25 -32

5 125 65 0 10 95 17 -39

a. Cacy 1.2.3.4.5: Dya vao bang d6 h¢ gidi han cua lap ghép long, bang 3
(phu lyc 1). Ta tién hanh tra ra kiéu lap tiéu chuén.

b. Cacy 6.7.8.9.10: Dua vao bang d6 doi gidi han cua lap ghép chat, lap
ghép trung gian, bang 4,5 (phu luc 1).

Tu kiéu lép tiéu chuan da chon tra bang 1 phu luc 1, tim tri sb sai léch gi61
han kich thuéc 16 va tra bang 2 phu luc 1 tim tri so sai I¢ch gio1 han kich thudce
truc.

CHUONG 4
CAU HOI

1. Thé nao 1a do chinh xéac gia cong? Nguyén nhan chu yéu giy ra sai s6 trong
qua trinh gia céng

- Khai niém do chinh xac gia cong

- Néu 7 nguyén nhén chil yéu gay ra sai s6 trong qua trinh gia cong.
2. Trinh bay céac dang sai I¢ch hinh dang va vi tri bé mit.

a) Sai léch vé hinh dang

- Sai I¢ch hinh dang bé mat phrfmg: do th:fmg; do phéng.

- Sai léch hinh dang bé mit tru

+ Sai 1éch propin theo phuong ngang: do tron; 6 van; phan canh.

+ Sai léch propin theo mat cat doc truc: d6 con; phinh; that; do tru.

b) Sailéch vé vi tri

- Sai léch d6 song song ctia mit phang
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- Sai I¢ch d6 song song cac duong tam
- Sai léch d6 vudng goc cac mit phang
- Sai I¢ch duong tam
- Sailéch do déng tam
- Sai léch d6 déi xung
- Sai léch d¢§ giao
- b§ ddo hudng kinh
- Do ddo mat mut
3. Thé nao 13 nham bé mit va nguyén nhan phat sinh ra no.
- Khai ni¢m vé nhdm bé mit
- Nguyén nhan phat sinh ra nham bé mit
4. Trinh bay céc thong s6 danh gia nham bé mat.
- Sai 1éch trunh binh sb hoc cua Profin: R,
- Chiéu cao mip mo Profin theo mudi diém: Ry

5. Trinh bay phuong phap xéac dinh dung sai hinh dang, vi tri, 6 nham bé mat
trén ban ve.

- Xé&c dinh dung sai hinh dang va vi tri

- Xéc dinh gia tri cho phép ctia thong s nham

CHUONG 5
CAU HOI
1. Néu khai niém vé goc thong dung va tinh chat vu viét cia lap ghép con tron.
- Khai niém vé goc thong dung
+ Goc con ...
+ Ddcon ...
- Uu diém cua lap ghép con tron
2. Trinh bay cach biéu thi dung sai kich thudc goc.
- Dung sai goc biéu thi bang don vi goc ...
- Dung sai goc biéu thi bang don vi dai ...

- Dung sai goc biéu dién bang dung sai hiéu duong kinh cua hai mét cit
ngang cua con va cach nhau mot khoang L da cho...

3. Thé nao 1a khodng cach chuan va dung sai ctia no trong lap ghép con tron.
- Khoang cach chuan ...
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- Dung sai khodng cach chuan ...

CHUONG 6
CAU HOI

1. Tiéulchuém déd quy dinh dung sai cho nhimng yéu t kich thudc ndo cia ren vit
va dai 6c trong lap ghép ren.

- Dbi véi ren vit ...

- Déi véi dai ¢ ...
2. Thé nao la duong kinh biéu kién, néu cong thirc tinh né ddi véi ren vit va ren
dai oc.

- Puong kinh biéu kién

- Cong thirc tinh dudng kinh biéu kién

+ Pdi voi ren vit

+ Do voi dai 6c
3. Néu cac mién dung sai tiéu chuan dugc quy dinh d6i véi kich thudc chiéu
rong b cta then, ranh truc va ranh bac.

- Mién dung sai kich thudc b cta then ...

- Mién dung sai kich thudc b ctia ranh bac ...

- Mién dung sai kich thuéc b cta ranh tryc ...

4. Tir cac mién dung sai tiéu chuan hay chon mot kiéu lap cho mdi ghép then khi
bac ¢6 dinh trén truc.

( tham khao kiéu 1ap hinh 6,3a dé chon kiéu lap cho mdi ghép)
5. Lép ghép then hoa dugc thuc hién theo méy yéu td kich thudc, tai sao.

- Lép ghép then hoa dugc thuc hién theo 2 trong 3 yéu t6 kich thuée d, D
va b.
- (Gidi thich
6. C6 may phuong phap thue hién dong tam hai chi tié"g then hoa, tuong img voi
cac phuong phéap do thi 1ap ghép duoc thyc hién theo yéu to kich thudc nao.
- Phuong phép thuc hién dong tam hai chi tiét then hoa: ¢6 3 phuong phap
- Noi dung phuong phap thuc hién dong tam ...
7. Trinh bay cach ghi ki hiéu lap ghép then hoa trén ban vé.
- Truong hop c6 mit cat ngang

- Truong hop khong c6 mit cat ngang
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8. Tiéu chuan quy dinh may cap chinh xac ché tao 6 1an? Ki hi¢u cua chung nhu
thé nao.

- Cép chinh xac ché tao 6 1an: co 5 céap
- Kihiéu ...
9. C6 miy dang tai trong tac dung 1én cac vong 6 lan va dic tinh cta timg dang.
- Dang tai trong tac dung 1én cac vong 6 lin: ¢6 2 dang
- Pac tinh

10. Néu phuong phap chon kiéu 1ap tiéu chuan cho lap ghép 6 lan vdi truc va véi
16 than hop.

(Dya vao kich thudc co ban cta 6 lan tra bang 10 phu luc 3 va dang tai
trong cua 0 lan tra bang 6.4 d€ chon kiéu lap tiéu chuan)

CHUONG 7
CAU HOI
1. Chubi kich thuéc 1a gi? Lay vi du minh hoa.
- Khai niém chudi kich thudc
- Vidu..

2. Thé nao 1a khau thanh phan, khau khép kin? Néu trinh ty gia céng céc kich
thudce chi ti€t trong chudi.

- Khai niém khau thanh phan
- Khai niém khau khép kin
- Trinh ty gia cOng
BAI TAP
1. Cho chi tiét nhu hinh 7.7 véi cac
kich thudc: [ ]

A1= 604, A1=50""A=8"

.....

Hay tinh kich thudc, sai 1éch gidi

han va dung sai khau A4. Biét trinh tu

cong nghé gia cong la Ay, As, As. &‘—b+ifi-l— A —
Pdp s6: .
p © ) | - A, N
A= A =2mm; Hinh 7.7
- Ty =0,6 mm;
- ESy =+ 0,2 mm;
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- Ely =-0,4 mm.

2. Cho mdt bd phéan ldp may cia co
ciu bang tai (Hinh 7.8). Banh
rang(l) quay cung voi truc (2) va
dugc d& bang hai 6 truot (3) lp trén
gid do (4). Khe ho gitra banh rang va
mat mat cua 6 (As ) chi dugc phép

dao dong trong khoang 0,05 + AN
0,75mm, dé dam bao kha nang quay N >
tu do va dich chuyén chiéu truc 3 W =

khong 16n cua banh rang. Néu céc 1TF-1--- -1
chi tiét tham gia lap ghép co kich = =

; A
thudc va sai 1éch nhu sau: Ao 1 >
s f
Az Ay
Hinh 7.8

Af[ :1 6:21?197 ; A2 = 4,0112 ; A3 :247
khe ho nhan duogc sau khi ldp ¢6 ndm trong gidi han cho phép ( A ) (AL
hay khéng.

oa A, :4.70’12 . Ho,y aae v xem gia trl

Pdp s6:

- Ay = 0 mm;

- Ty =0,63 mm;
ESy =0,71 mm
Ely = 0,08 mm

- ESy=0,4 mm.

- Asmax = 0,71 mm
- Asmin = 0,08 mm [

Tri s6 khe ho nhan duoc sau khi lap (khau khép kin) nim trong giéi han cho
phép.

Asmax < [ Asmax ]
0,71 mm< 0,75 mm
Asmin > [ Asmin |
0,08 mm < 0,05 mm.
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CHUONG 8
CAU HOI
1. Thé nao 1a do ludng. Néu cac don vi do thuong dung trong nganh co khi?
- Khai ni¢m do luong
- bon vi do luong
+ Don vi do chiéu dai
+ Pon vi do goc
2. Trinh bay cac dung cu do va phuong phap do luong trong ky thuat?
- Dung cu do

- Phuong phép do

CHUONG 9
CAU HOI
1. Hay néu cach doc tri s6 do trén thudce cap 1/10, 1/20, 1/50.
- Céch doc tri sb do trén thudc cap 1/10
- Céch doc tri sb do trén thudc cap 1/20
- Céch doc tri sb do trén thudc cap 1/50
2. Trinh bay céch st dung va bao quan thudc cép.
- Cach st dung thuoc cap
- Cach bao quan thudc cap

3. Trinh bay cong dung, cau tao va cach st dung cac loai panme: do ngoai, do
trong va do sau.

- Pan me do ngoai
+ Cong dung
+ Chu tao
+ Cach st dung
- Pan me do trong
+ Cong dung
+ Céhu tao
+ Cach str dung
- Pan me do sau
+ Cong dung
+ CéAu tao
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+ Céch st dung
4. Néu cach doc trj s6 trén panme, nhitng cht y trong str dung bao quén.
- Céch doc tri sb trén panme
- Nhing chua y trong qué trinh st dung bao quan
5. Hay néu cong dung va cach st dung dong ho so?
- Cong dung cta dong hd so

- Céch st dung ddng ho so.

CHUONG 10
CAU HOI
1. Trinh bay phuong phap stir dung va cach bao quan cua cac loai calip?
- Phuong phép str dung va cach bao quan calip nut
- Phuong phép str dung va cach bdo quan calip ham
2. Trinh bay cong dung, ciu tao cta calip nut, calip ham.
- Cong dung, ciu tao cua calip nat
- Cong dung, ciu tao cua calip ham
3. Chon loai calip dé kiém tra céc kich thuéc sau:
a) Chon ca lip ham dé kiém tra kich thudc truc
- 440 o0
+ Kich thudc danh nghia dau qua 13 : dg= 39, 993 mm
+ Kich thudc danh nghia dau khong qua la: dko = 39, 994 mm
- B0 008
+ Kich thude danh nghia ham qua la : do = 60,08 mm
+ Kich thudc danh nghia ham khong qua la: dxg = 60,92 mm
a) Chon ca lip nit dé kiém tra kich thudc 15
- ¢ 100%001
+ Kich thuéc danh nghia dau qua la : Do=100, 011 mm
+ Kich thuéc danh nghia dau khong qua 1a: Dko = 100, 999 mm
- $7073%
+ Kich thuéc danh nghia dau qua la : Do = 69, 970 mm
+ Kich thuéc danh nghia dau khong qua la: Dko =69,948 mm
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CHUONG 11
CAU HOI

1. Trinh bay cong dung va phuong phap st dung cac dung cu do goc: goc mau,
ke, calip con, thudc do géc van nang.

- Goc mau

+ Cong dung

+ Phuong phap str dung

- Ke

+ Cong dung

+ Phuong phép su dung

- Calip con

+ Cong dung

+ Phuong phap str dung

- Thudc do goc van nang

+ Cong dung

+ Phuong phép su dung
2. Trinh bay ndi dung co ban ctia cic phuong phap do goc gian tiép.

- Do goc con ngoai

- Po gbc con trong

CHUONG 12
CAU HOI
1. Trinh bay ciu tao va nguyén Iy van hanh may do toa do, kinh hién vi?
- Chu tao
- Nguyén ly van hanh may
2. Néu cong dung may do toa do, kinh hién vi va cach béo quan may do ?
- Coéng dung may do toa dd va kinh hién vi

- Céch bao quan may do
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