Khoa co khi — Trwong Cao Bang ki thuat Ly Tw Trong

Bai 1. KHAI NIEM VE TIEN VA DAO TIEN
Muc tiéu
Qua bai hoc nay sinh vién trinh bay duoc:

- Nguyén ly gia cong tién va cac thdng s6 co ban clia dao tién.
- Cac yéu t6 cat khi tién, thong s6 hinh hoc cla tiét dién I6p cat.
- Cécyéu t(“)',ccr ban cla dao tién, thong s6 hinh hoc phan cét got cla dao
tién, su thay ddi cac thdng s6 hinh hoc clia dao tién qua viéc ga dao.

|. KHAI NIEM

1/ Céng dung va cac chuyén dong khi tién

Tién la mot phuong phap gia cong cat got thdng dung nhét, n6 tao nén hinh dang
mat gia cong bang hai chuyén dong goi la chuyén dong tao hinh.

Chi tiét gia cong

Mat chua gia céng

Mat dang gia céng

Mat da gia cong
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Hinh 1-1. Cac bé mat trén chi tiét gia cong

Tién chi yéu la gia cong cac chi tiét tron xoay (trong va ngoai), cac mat dinh hinh
tiét dién tron xoay, gia cong ren cac loai v.v... B0 chinh xéc cd thé t&i cap 6 + 5, do
nhan bé mat c6 thé dat t¢i cap 6 + 8 (R,2,5 + R,0,63).

Quié trinh cat got trén may tién dwoc thuc hién bang sw phéi hop 2 chuyén dong:
chuyén dong chinh I 1a chuyén dong quay tron cta phdi va chuyén dong tién 11 la
chuyén dong tinh tién ctia dao trong qua trinh cat.

Chuyén dong tién gom: chuyén dong tién doc la chuyén dong doc theo duong tam
clia phoi; chuyén dong tién ngang c6 phuong vudng goc voi duong tam cla phoi;
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chuyén dong xién so véi dwong tdm cuta phdi 1 goéc (khi tién con) va chuyén dong
tién theo 1 quy dao cong (khi tién dinh hinh).

2/ Céc yéu t6 cat khi tién
Chiéu sau cat t [mm]

Chiéu sau cét t 1a chiéu day cta I6p kim loai duoc boc di sau mot 1an chay dao,
noi cach khac t la khoang cach gilta mat chuwa gia cong va mat da gia céng sau
mot lat cat. Khi lwong dv gia cong thuc hién trong mét lan cét thi t =h (h: lvong
du clia mot nguyén cong). Khi ct nhiéu lat cat thi chiéu sau cat ctia moi lat cat
nhu sau:

t =Db.sin ¢ (trong do b 1a chiéu dai cla lwdi cat 1am viéc, ¢ 1a goc léch chinh)
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Hinh 1-22. (a) Tién tru ngoai ; (b) Tién cat ranh hoac cat dit
; (¢) Vat mat dau ; (d) Tién 1o

- Tién tru ngoai:
D-d
t= —— [mm
= [mm]
Trong do:

+ D: duwong kinh chua gia cong.
+ d: dwong kinh da gia cong.
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Trong do:
+ D la duwong kinh 16 da gia cong.
+ d 1a dudng kinh 16 trede khi gia cong

- Vat mit dau: chiéu sau cét 1a chiéu day I6p kim loai bi boc di duoc do theo
phuong vudng géc véi mat dau da gia cong.

- Cét ranh hodc cat dit: chiéu sau cat bang chiéu rong ludi cat clia dao truc
ti€p cat got.

- Budc tién (lvgng chay dao) s [ mm/vong]

La khoang dich chuyén cla ludi cét theo phuong chuyén dong tién sau mot
vong quay cua chi tiét gia cong.

Bang 1-1. Lwvgng chay dao va ban
kinh mi dao khi gia cbng tho

Ban kinh Lwong chay dao
mdi dao rfmm]

0,4 0,25...0,35

0,8 0,40...0,70

1,2 0,50...1,00

1,6 0,70...1,30

2,4 1,00...1,80

Bang 1-2. Lwong chay dao dugc chon tuy thubc vao r va Ry ax

Chiéu cao nhap Ban kinh mi dao r [mm]
nho Ry ax trén bé 04 | 08 | 12 ] 16 | 24
mét gia cong [um] Lwgng chay dao s [mm/vong]
3,2 0,07 | 0,10 | 0,22 | 0,24 | 0,17
8 0,11 | 0,15 | 0,19 | 0,22 | 0,26
20 0,17 | 0,24 | 0,29 | 0,34 | 0,42
32 0,22 | 0,30 | 0,37 | 0,43 | 0,53
50 0,27 | 0,38 | 0,47 | 0,54 | 0,66
100 1,08 | 1,32
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T6c do cat v [m/pht]

La khoang dich chuyén twong d6i cla ludi cit so véi bé mat chi tiét gia
cdng trong mét don vi thoi gian.

_n.Dn

- Iph
V=00 [M/PN
Theo hé SI thi: v=—"=P" [m/g]
60.1000

Trong d6: + D: dwong kinh cua chi tiét gia cong [mm]
+ n: s6 vong quay cua truc chinh [v/ph]
1000V
n=
z.D
- Néu d4 biét téc do cat v ma céc tinh chat cét got clia dung cu cat cho phép
va duong kinh D cla phéi thi sé xac dinh dwgc s6 vong quay can thiét ctia phoi
va ding hdp toc do cua may dé diéu chinh s vong quay cua truc chinh ding
bang s6 vong quay xac dinh duoc.

[viph]

Bang 1- 3. Cac yéu t6 clia ché do cat

Vat liéu lam dao lathép | Vat liéu lam dao la hgp Kim

Vatliéugia | Tinh chét gi6 (HSS) cirng
cong giacong y S t y S t
[m/ph] [mm/vong] | [mm] [m/ph] [mm/vong]| [mm]

Thép mém (Ct | Giacongthd | 20...40 1,0 80 | 50...70 15 10,0
42,Ct45) | Giacongtinh | 50.. .60 0,1 0,5 [120..200 0,1 1,0

Giacongthd | 10...20 0,8 6,0 | 20...40 1,0 8,0

Thép hop kim — =
Giacongtinh | 20...30 0,1 0,5 | 50...100 0,1 1,0
Gang dilc Giacongthd | 10...20 15 10,0 | 30...50 15 10,0
Giacongtinh | 40...50 0,1 0,5 (80...100 0,1 1,0
Kim loai mau Giacongthd | 50...70 0,5 6,0 |150..220 0,5 6,0

Giacongtinh | 100 .. 120 0,2 2,0 1200..300 0,2 2,0

Chat déo Giacongthd |100..200| 0,3 3,0 | 200..300 0,3 3,0
tong hop Giacongtinn |150..300| 0,1 10 [400..600] 01 1,0

3/ Théng s6 hinh hoc cla tiét dién 16p cat
- Chiéu day cat (a) La khoang cach gitta hai vi tri lién tiép cla ludi cat sau mot
vong quay cua chi tiét gia cong do theo phwong vudng goc voi ludi cat chinh.
- Chiéu rong cét (b) Chiéu rong cat la khoang cach giita bé mat da gia cong va
bé mat chua gia cong do doc theo ludi cat chinh hay néi cach khac chiéu réng cat
Ia chiéu dai lu@i cat chinh tryc ti€p tham gia cat got.
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Hinh 1-3. Dién tich 16p kim loai bi cét

Trong truong hop luGi cat chinh thang géc nang A = 0, dao ga ding tam may
thi chiéu day cat a va chiéu rong cat b phu thudc vao chiéu sau cat t va goc
nghiéng chinh ¢:

s=alsing; b :_L
sing
Dién tich 16p cat Khi dao ga ding tdm, goc trwdc y = 0°va A = 0°thi dién tich
cat danh nghfa cta I6p kim loai bi ¢t dwoc tinh theo cong thirc sau: Fg,= a.b = st
[mm?].

Trén thuc t&, dién tich cét thuc cha Iép kim loai bi cat nho hon dién tich cat
danh nghta mdt lwvong bang dién tich hinh hoc con dé lai trén bé mat da gia cong,
dién tich dé lai d6 con goi la dién tich du fg. Chiéu cao cla dién tich cit con dw Ry
chinh Ia d6 nhap nho bé mat cua chi tiét gia cong.

B&é mat chi tiét gia cong s& nhan va it nhdp nhd hon khi tang ban kinh mdii dao r,
gidm lwvong chay dao s va giam gdc nghiéng chinh ¢. Tuy nhién khi tang khi tang
ban kinh mdi dao, hién twong rung dong trong qua trinh cét ting, digu nay anh
hwdng x4u dén chdt lvong bé mét gia cong. Khi chiéu sau cat qua nhd sovoi ban
kinh mii dao thi qua trinh hinh thanh phoi c&t khénng xay ra, vi 16¢p kim loai can
cat nam dudi méat trugt co ban. Lic nay dao chi co tac dung ca miét trén bé mat
gia cong, dan dén nhiét phat sinh 16n, kha ning bién dang tang, dao bi mai mon
nhanh, chiéu cao nhap nhd bé mat tang.

Il. HINH DANG VA KET CAU DAO TIEN
1/ Céac mét phang quy wéc

Hinh dang hinh hoc nghfa la cac gdc cua dao s& quyét dinh kha nang lam viéc
clia né. D€ xac dinh hinh dang hinh hoc cla dao can phai qui wéc cac mat phang
sau:
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+ Mét phang day (mat phang co $0): la mat phang vubng goc voi vecto toc do
cat tai diém dang xét ndm trén ludi ct chinh, mat phang day thuong tring véi mat
tra clia than dao (dao tién va dao bao), di véi dao xoc mat phdng day thang goc
vOi mat tva cla than dao.

Tiét dién chinh

/<):| :
- \ } , e
/ /  Buoctién doc
Mt phéng cat got / \ I/
/

/ Y ﬂ Budc tién ngang
/ J

Mét phang day

Hinh 1-4. Cac méat phang quy woc dé nghién cteu hinh dang
hinh hoc ctia dao

+ Mat phéng cét got: 1a mit phang tao b&i phuong cla ludi cat chinh thdng va
vecto téc do cat v tai diém dang xét cla ludi cat chinh. Khi ludi cit chinh cong, mit
phang cét duoc tao bdi dudng tidp tuyén voi ludi cat chinh tai diém dang xét va
vecto t6c do cét tai diém d6. Do d6 mat phang cat got lubn vudng goc véi mat
phang day.

+ Tiét dién chinh (mat cat chinh): 1a mat phang vuéng goc véi hinh chiéu cla
lu@i cat chinh trén mat phang day.

~ + Tiét dién phu (mat cat phu): 1a mit phang vudng goc véi hinh chiéu cia ludi
cat phu trén méat phang day.

2/ Céc gbc clia dao tién ¢ trang thai tinh
+ CA&c yéu td co ban clia dao tién

Dao cét gdm c6 than (can) va dau dao (phan 1am viéc).
Cén dung dé kep dao trén 6 dao.
DPau dao gém ¢ cac yéu t6 sau:

- Mat trwdc: 1a mat theo dé phoi thoat ra.

- Mét sau chinh: la mat cla dao doi dién véi bé mat dang gia cong trén chi tiét.

- Mat sau phu: la méat cta dao d6i dién v&i bé mat da gia cong trén chi tiét.
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Ludi cét got gom cd ludi cat chinh (1a giao tuyén gilta mat truéc va mat sau
chinh cuia dao) va Iu@i cat phu (lIa giao tuyén gilra mat trwéc va mat sau phu cuta
dao).

- Mi dao: giao diém gilra lwdi cét chinh va lwdi cit phu. Mi dao c6 thé nhon
(r = 0), lugn tron (c6 ban kinh, r dwoc chon trong khoang tir 0,4 + 2,1 mm) hoac
mai Va.

Phan cét got Can dao

Mat truéc
(mat thoat)

Ludi cat chinh
Lu®i cit phu

Miii dao

Mat sau phu

Mat sau chinh

Hinhh 1-5. Cac b6 phéan ctia dao tién ngoai

+ GOc truéc ¥ (gama)

La gdc gitta mét trwde clia dao va méat phang day, do trong tiét dién chinh.

Gac trude ¢ anh hudng dén su thoat phoi, luc cat, ma sat gitta phoi va mat
truwdc cla dao trong qua trinh gia cong.

Néu goc trwéc nhd, phoi kho bién dang (phoi bi uén cong) lam ting lwc can cét
got, gay ra rung dong va lam giam chdt lvgng bé mat gia cong; Khi tang goc trudc
Ién, phoi thoat dé dang, qué trinh cat on dinh, it rung dong nhwng lam cho phan cat
got cla dao yéu. Vi vay ylén duoc chon khi gia cong vat liéu déo.

Khi cat vat liéu gion, phoi & dang vun nén bién dang khong nhiég va hau nhw
khong trrot trén mat trwdc cliia dao ma chi yéu tap trung & gan ludi cat, vi vay can
chon goc trwdc y = 0 dé bao vé ludi cat.

Khi tién c6 va dap 1on bang dao hop kim ctng can chon y am dé bao vé mii dao
khong bi pha hong vi dao hgp kim cirng ¢c6 dd gion cao.
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Goc trudc cla dao duoc chon theo “so tay tho tién tré “ can clv vao cac tinh
chat co hoc cla vat liéu gia cong.

N&u mét trwde clia dao huéng xudng dwdi so véi mat phang day, thi y cd tri s6
duong (+Y).

N&u mat trvdc cla dao hwdng 18n so voi mét phang day thi y o tri s6 am (- ).

I

Hinhh 1-6. C4c gdc ctia dao tién cat trén tiét dién chinh

N&u mat trvdc clia dao song song hodc triing véi mat phang day thi y co tri s6
bang 0 (y=0).
+ GOc sau chinh « (alpha)

La gdc gitta méat sau chinh ctia dao va mat phang cat got, do trong tiét dién
chinh.

G6c a thuong duoc chon trong khoang a = 6° + 12° d6i v6i dao thép gio; a = 4°
+ 12° d6i voi dao hop kim cirng. Géc sau cé tac dung gidm ma sét gilra mét sau
cla dao v&i bé mat chi tiét dang gia cong. Khi chon goc sau can phai chd y téi
diéu kién tan nhiét, d6 bén ctia mii dao va gidm sy ma sat v&i bé mat gia cong.

Khi gia cong vat liéu déo do vat liéu c6 tinh dan hoi cao, dé giam ma sat véi bé
mat chi tiét gia cong can chon géc sau 16n.

Khi gia cong vat liéu gion can chon gdc sau nho dé tang do bén cho mdi dao va
tang kha nang dan nhiét.
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+ GOc sac (goc ném) S

La goc tao bai mat trwéc va mat sau chinh cta dao, do trong tiét dién chinh.

Goc 3 trwe tiép cat got vat gia cong, do do6 sw Ién nhd clia goc nay c¢6 anh hudng
dén tinh chét cét got. Goc B cang nhé, cang dé cat got, nhung B nho qua sé lam
yéu ludi cat, khi lam viéc dao bi ndng Ién va nhiét khéng truyén nhanh duoc vao
than dao nhv khi 3 da Ién. Vi vay vat gia cong cang cting 3 cang lén; B phu thudc
vao ma a vay.

B=90°-a-y
+ GAc cat got §

L& g4c tao bdi mat trwde clia dao va mat phang cat got.
5=90°- vy

@_ _____ [ .-ﬁ_._

o= 30°

Hinh 1-7. Chiéu dai lam viéc ctia lwi cit chinh phu thudc
vao goc nghiéng chinh ¢ clia dao

+ Goc nghiéng chinh ¢

La géc gilra hinh chiéu cla ludi cit chinh trén méat phdng day va phuong
chay dao.

Néu goc ¢ nhd thi phan 16n chiéu dai cta lwdi cat tham gia cat got, dao thoat
nhiét t6t va tudi tho cta dao tang. Khi goc ¢ Ién, chi mot phan nhé chiéu dai cla
lwdi cat tham gia cat got nén tuoi tho clia dao giam.

Néu phoi dai va nho, nghta la kém clng virng, dé bi uén, thi t6t nhét 14 st dung
dao c6 géc ¢ 16n. vi nhw vay sé giam duoc luc day. BE dam bao cho tudi tho cua
dao cao va giam luc day, nguoi ta quy dinh nhu sau: Doi voi phoi cling viing ¢ =
30 + 45°% d6i véi phoi khong ciing vitng ¢ = 60 + 90°.

+ GOc léch phu ¢

La géc gitra hinh chiéu ca ludi cat phu trén mat phang day va phuong chay
dao.

Khi gia cong thd ding dao ¢ géc ¢, = 10 + 15> con khi giacong tinh ¢,=5+
10°. Dao dau cong ¢4 = 45°.

10
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Téc dung cla goc nghiéng phu la giam ma sat gitta lu&i cat phu vai bé mét chi
tiét da gia cong.
+ Goc mii dao & (epsilon)
La gbc gitra hinh chiéu

cha lwGi cat chinh va hinh
chiéu cha ludi cat phu trén
A/ r

mét phang day.

Goéc € anh huéng dén kha
ning cat got: Néu € 1on thi dao — —
bén, nhwng ma sat nhiéu, kha .
ning cit got kém. Mii dao
thwong dwoc mai voi ban kinh
R dam bao cho miii dao khong o
bi mé va tang do tron nhan bé - )
mat gia cong. Ban kinh mii Hinh 1-8. GAc nghiéng cla lwdi cat chinh
dao phu thudc vao kich thwéc
va cong dung cuia dao (gia cong
tho hay tinh).

b+e+¢,=180°

+ Goc nang (nghiéng) cla ludi cét chinh 4

La goc tao bai ludi cat chinh va hinh chiéu ctia n6 trén mit phang day.
« A =0 néu ludi ct chinh song song v&i mat phang day.

« A >0 néu mii dao 1a diém thdp nhat so véi tat ca nhitng diém khac nam trén
lu@i cat chinh.

e A <0 néu miii dao la diém cao nhét so voi tat ca nhitng diém khac nam trén
lu@i cat chinh.

Huwéng thoét phoi phu thudc vao hwéng cta lwdi cat chinh va tri s6 ctia goc A.

« Néu A =0 phoi thoét ra theo phrong vudng goc véi ludi cat.

 Néu A > 0 phoi thoat vé phia bé mdt da gia cong. Mat khac khi A > 0 mii dao
ti€p xuc voi chi tiét gia cong sau cung so voi tat ca cac diém khac trén ludi cat, vi
vay no tranh duoc cac va dap. Doi véi tai trong va dap 16n nguoi ta dung dao cé
géc+Ava-y.

+ GOc trwdc phu y,
La géc gitra méat trudc va mat phang day, do trong tiét dién phu.
+ Géc sau phu oy

La géc gitra méat sau phu clia dao va mat phang ct got, do trong tiét dién
phu.

11
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Bang 1- 4. Gbc do clia dao chon theo vat liéu gia cbng va vat liéu lam dao

Vat liéu lam dao
Vit liéu gia cong Thép gi6 (HSS) Hop kim ciing
a B y a B
Thép duc, vat liéu gion, hop kim, Cuzn | 6° | 84° | (° 29 .6 80’
Thép hop kim g [ 742 & | 2°..6° | 75°...80°
Thép Cacbon, hop kim CuZn mém 8 | 62° | 20° | 4% ..6° 65°
Loai thép mém 8 | 55° | 27° | 4°..6° 65°
Vat liéu mém,nhém k§ thuat 10° | 40° | 40° | 8°..12° | 45° .. 50°
Vat liéu déo 12° | 66° | 12° | 8°...12° | 45° .. 50°

3/ Céc thdng s6 hinh hoc cua dao & trang thai déng

Trong qué trinh cét, cac thong s6 hinh hoc clia dao cé thé thay ddi so véi cac
thong sO & trang thai tinh. Sy thay doi nay do cac nguyén nhan sau:

- Do trong qua trinh cat co ké t¢i anh hudng clia chuyén dong chay dao.

- Do miii dao ga khéng ngang tdm may.

- Do truc than dao khi ga khdng vudng goc vai duong tam may.

a. Anh hwdng ctia chuyén dong chay dao téi cac théng sé hinh hoc clia dao

O trang thai dong tirc 1a co k& dén chuyén dong chay dao thi quy dao
chuyén dong cat cia mot diém bat Ky trén lwdi cat chinh 1a duong xoan dc, do do
véc to tdc do cat (V) l1éch di mot goc p so véi trang thai tinh. Lic nay véc-to toc
do cét V. khéng tring véi véc to tée do vong V, malaténg cla hai véc-to: véc-to
t6c d6 vong va véc-to téc do chay dao v_=v, +v, . Do véc-to téc do cat léch di
mot géc dan dén mit phang day, mat phang cét va tiét dién cat chinh ciing 1éch
mot gbc W so voi trang thai tinh.

Trong qué trinh tién thwong cé hai chuyén dong chay dao: chuyén dong
chay dao doc va chuyén dong chay dao ngang. Khi c6 chuyén dong chay dao doc
thi qu§ dao chuyén dong cat ciia mot diém bét ky trén ludi cat 1a duong xoédn 6c,
con khi cd chuyén dong chay dao ngang thi quy dao la dwdng xodn Ac-si-met.
Trong ca hai tredng hop ndy cac mét phang déu léch di mdt goc p so véi trang thai
tinh, do dé cac g6c do clia dao & trang thai dong duoc xac dinh trén cac mét phang do
ciing léch di mot goc p so vadi trang thai tinh.

12
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Vi -y

e

Hinh 1-9. Mat phang day & trang thai tinh

[/
‘\

Yo=YVt H;0g=0¢+ |

Trong do:
Ya: Géc trude clia dao ¢ trang thai dong.
Vi : Goc trude clia dao 6 trang thai tinh.
04: G6c sau cua dao @ trang thai dong.

0g4: GOc sau clia dao ¢ trang thai tinh.
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Hinh 1-10. Mat phdng day & trang thai dong

b. Mi dao ga khong ngang tam may
Taxét 2 goc a vay: Cac géc chinh a vay khdng chi phu thubc vao géc mai ma
con phu thudc vao viéc ga dao:

+ Néu gé dao cao hodc thap hon tam chi tiét thi mat phang cat got khong con
vubng goc véi mat phang day cii, ma ldc nay mat phang day va mat phang cat got
s& cung quay di mot goc p (goi la goc dong hoc) nén o vay ciing thay doi theo.

Taco:  Sinu :% (R 1a ban kinh chi tiét).
- Khi tién ngoai, do mat phang cat got quay di mot goc p nén goc sau thuc té
Oy S€ giam so V@i goc a., vaGOcC Y Sé tang so v&i goc yp,.
Ot = Om - U
Y = Ym T U
+ NEéu ga dao thdp hon truc tam clia may thi géc oy tang, con goc vy giam.
Oy = Om+ W
Yie = Ym - H

14
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Hinh 1-11. Ga dao cao tém
a) Tién ngoai b) Tién 10

b) !

Hinh 1-12. Ga dao thap tam
a) Tién ngoai b) Tién 16

Trong thyc té, Khi tién ngoai cho phép ga dao cao hon tam cla chi tiét mot
khoang h = 0,02 d, khi d6 lvc cat got sé an dao xuéng mot chit va mii dao van git
& vi tri ngang véi tam may.

Khi tién 16, cac goc yx vaay cling thay déi tiy theo viéc ga dao so véi truc tam
cla may nhung theo hwéng nguoc lai.
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c. Anh huéng cla truc than dao khi ga khéng vudng goc voi tam may

Khi lam viéc néu truc dao ga khong vudng goc véi tam may ma léch di mét goc
1 <90°thi c&c gbc ¢ vad, sé thay d6i mot gdc co gia tri bang (90-1).

Sl i (371 el
‘ 1 (oM \ e b1

¢ ¢1t = ¢ + (90-
| ‘ bo = ¢ - (90-u) $ u =¢¢ . —((90[1;)1)

$1t = ¢ + (90-p)

Hinh 1-14. G6c ga dao

4/ Céc loai dao tién
- Trong gia cong tién, thwdng st dung nhiéu loai dao khac nhau. Can ct vao vi tri
cla ludi cat, ngudi ta phan thanh hai loai: dao tién trai va dao tién phai.
- Theo ¢6ng dung cd dao tién sudt dau thang, dao tién sudt dau cong, dao vai, dao
tién mat dau, dao cat ranh, dao cdt dit, dao dinh hinh, dao tién ren, dao tién I6.

—
d)
a)
Hinh 1-12. Xac dinh dao tién trai, phai Hinh 1-13. Hiph dang cua dau dao
a) Dao tién trai; b) Dao tién phai a) Dao dau thang; b) Dao dau cong
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c1,1"'—|~I

ﬂ‘ e
b) 'Llj <}:ls

G-

C)

Q_ 1

s
L

omih

Hinh 1-11. Phan loai dao theo cong dung
a) Dao tién pha dau thang; b) Dao tién pha dau cong; ¢) Dao vai; d) Dao xén mét dau.
d) Dao cat dit; ) Dao cat ranh dinh hinh; g) Dao dinh hinh;h) Dao tién ren;
i) Dao tién 16 sudt; k) Dao tién 16 kin
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CAU HOI ON TAP
1/ Cho biét kha nang cong nghé ctia phwong phép gia cong tién. Céc chuyén dong co
ban trong gia cdng tién. V& hinh.

2/ Thé nao la chiéu sau cat t? Cho biét chiéu sau cat t khi tién tru ngoai, tién 19, vat
mat, cat rdnh cat dit. Vé hinh.

3/ Thé nao la budc tién s, tdc dd cat v? Viét cong thire tinh van téc cét v, tir do suy ra
cbng thirc tinh s6 vong quay truc chinh.

4] Trinh bay thong s6 hinh hoc ciia tiét dién 16p cat. V& hinh.

5/ Nguoi ta nghién ctru cac géc do clia dao dwa vao nhitng mit phang nao? Cho biét
cac khai niém clia nhitng mat phang do. Vé hinh.

6/ Cho biét cac yéu t6 co ban cla dao tién. V& hinh.

7/ KE tén va dinh nghta céc goc trén dao tién.

8/ Cho biét cach lya chon cac goc a vay cla dao tién khi gia cong.

9/ Cho biét cach lwa chon cac géc B, ¢ va ¢, clia dao tién khi gia cong.

10/ Cho biét cach nhan dién goc nang A dwong, &m, bang 0. Khi gia cong chi tiét co
va dap Ién chon dao c6 géc dd nhu thé nao?

11/ Khi gia cdng cat got cac goc do ciia dao (goc do dao & trang thai dong) sé thay ddi
nhu thé nao?

12/ Cho biét khi g4 dao cao tdm céac gbc do clia dao sé thay doi nhu thé nao? V& hinh.

13/ Cho biét khi ga dao thap tam céc goc do clia dao sé thay doi nhu thé nao? Vé
hinh.
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