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Loi gi6i thiéu

uoc ta dang budc vao the ky cong nghiép héa, hién

N dai héa nhim dug Viét Nam tré thanh nyge cong
nghiép vin minh, hién dai.

Trong sy nghiép cdch mang to lon dé, céng téc doo tao
nhan luc luon giit vai tro quan trong. Bdo cdo Chinh Iri cia
Ban Chdp honk Trung wong Ddng Cong sdn Viét Nam tqi
Dai hoi Pdng toan qudc ldn thie IX da chi ré. “Phét trién
gido duc va dio tao 1a mot trong nhing dong luc quan trong
thic ddy su nghiep cong nghiép héa, hién dgi héa, 1a diéu
kién dé phét trién nguon lyc con ngudi - Yeu 6 co ban dé
phdt trién xi hei, tang trudng kinh t¢ nhanh va bép vitng”.

Qudn triét chy iricong, Nghi quyét ciia Ddng va Nha nuce
va nhan thiic diing ddn vé 14m quan trong cia chuong trinh,
gido trinh déi vy Viéc ndng cao chdy luong dao tao, theo J4é
nghi cia S0 Gido duc va Pdo tao Ha Noi, ngay 23/9/2003,
Uyban rhan ddn thanh Ph6" Ha Noi di ra Quyét dinh s¢
3620/0B-UB cho Phép $6 Gido duc va Dao tao thirc hién dé
dn bién soan chuong trinh, gido trinh Irong cdc truong Trung
hoc chuyén nghiép (THCN ) Ha Noi. Quyét dinh nay thé hién
S¥ quan tdm sdu sdc cia Thanh iy, UBND thanh phé trong
viéc ndng cao chgt luong dao tao va Phat trién nguén nhan
lwe Thii ds.

Trén co s¢ chiong trinkh khung ciia B¢ Gigo duc va Pao
tao ban hanh vg hhitng kinh nghiém rit rq 1y thuc 1¢ djo g0,
S0 Gido duc va Pdo tgo da chi dao cdc truomg THCN 16 chize
bién soan chitong trinh, gido trinh mor cgeh khoa hoc, h¢



théng va cdp nhdt nhitng kién thitc thuc tién phit hop véi d6i
tugng hoc sinh THCN Ha Noi.

B¢ gido trinh nay la tai liéu gidng day va hoc tdp trong
cdc truomg THCN o Ha Ngi, déng thoi la tai ligu tham khdo
hitu ich cho cdc truomg cé dao tao cdc nganh ky thudt - nghiép
vu va déng ddo ban doc quan tdm dén vdan dé hudng nghiép,
day nghé.

Viéc t6 chilc blen soan b chuong trinh, gido trinh ndy
la mot trong nhiéu hoat dong thiét thuc ciia nganh gido duc
va dao tao Thit d6 dé ky niém “SO ndm gidi phong Thit d6”,
“50 ndm thanh ldp nganh” va huong to1 ky niém "1000 ndm
Thdng Long - Ha Noi”.

SJ Gido duc va Dado tao Ha Noi chén thanh cdm on Thanh
iy, UBND, cdc sd, ban, nganh cia Thdanh phé, Vu Gido duc
chuyén nghiép B Gido duc va Pdo tao, cdc nha khoa hoc, cdc
chuyén gia ddu nganh, cdc gidng vién, cdc nha qudn Iy, cde
nha doanh nghiép da tao diéu kién giip dé, déng gép ¥ kién,
tham gia Hoi dong phdn bién, Héi déng thdm dinh va Hoi
dong nghiém thu cdc chiong trinh, gido trinh.

Day la ldn ddu tién SJ Gido duc va Pao tao Ha Néi t6
chie bién sogn chuong trinh, gido trinh. Du dd@ hét sic co
gdng nhung chdc chdn khéng trdnh khdi thiéu sét, bdt cdp.
Chiing t6i mong nhdn duoc nhiing ¥ kién déng gép cia ban
doc dé timg bude hoan thién bo gido trinh trong cdc ldn 1di
bdn sau.

GIAM POC $3 GIAO DUC VA DAO TAO



Loi ndi ddu

Truong Trung hoc Céng nghiép Ha Néi voi bé day truyén thdng 30 nam
xdy dung va trudng thanh luon ty hao la mr cdi néi dao tao ra cong nhan
lanh nghé, ky thugt vién trung cdp. Truong c6 mat manh vé dao tao co khi,
thuc 16" hoc sinh cia truong sau khi ra trwomg da dat yéu cdu dét ra cia cdc co
quan, xi nghiép tuyén dung

Mon hoc Nguyén Iy cdt va Dung cu cdt la mot mon hoc co sé trong nganh
o khi c6 rdt nhiéu thong tin vé Iy thuyét nhung c6 tinh itng dung thic tién rdt
cao. Qua nhiéu ndm gidng day mon hoc nady, nhdt la hién nay dé dap vimg véi
yéu cdu dao tao ciia xd hgi, ching 16i thdy cdn phdi rit ngdn chuong trinh ma
van ddm bdo chdt lwong dao tao.

Xudt phdt 1ie doi hoi ciia yéu cdu thic €' va qua qud trinh lién tuc gidng
day, tich luy kinh nghiém, duwoc sw quan tam gitip di ciia §6 Gide duc va dao
tao va dong nghiép, ching t6i bién soan cudn gido trinh Nguyén 1y cit va
Dung cu cat nham phuc vu cho kh6i hoc sinh nganh “Khai thdc va stta chita
thiét bi co khi'”

Ddy la cudn gido trinh viét ngdn gon, trong dé tdc gid cd gdng trinh bay
dé hidu, siic tich nhitng Iy rhuyé? khdi niém co bdn, dong théi dva ra chuong
trinh phit hop voi ngi dung cdn dao tao, c6 gdng cdp nhat nh:mg kién thicc moi
nhdt dé dita vao.

Gido trinh nay gillp dé hoc sinh rdt nhiéu khi cdc em lam dé dn 16t nghiép
doi voi chuyén nganh co khi, thong qua dé cde em cé thé hiéu mot cach ré
rang nhdt vé cdc nguyén 1y cdt got, biét cich chon ché d¢ cdr 167 wu... va ¢é
thé lam tai liéu tham khdo doi véi moi ban doc quan tam.

Qud trinh bién sogn d rdt c6 gang, cudn sdch ciing khong khdi cé nhiing
khiém khuyét, rdt mong ban doc quan tam cho y kién ddnh gid, nhan xét dé
cudn sdch ngay cang hoan thién hon.

Chiing t61 xin chan thanh cdm on .

CAC TAC GIA



Bai md dau

(0,5 tiét)

1. Vi tri moén hoc

Nguyén 1y cit & Dung cu cit 1a mon hoc dugc day vao phin ddu trong khi
hoc chuyén mon cua hé dao tao trung cdp co khi. Mon hoc duge gidng day sau
khi da hoc xong mén hoc cd sd (v€ ky thuat, dung sai, vat liéu...), cic kién
thiic ciia mon hoe phuc vu cho cac mén d6 ga, cong nghé ché tao... va phuc vu
cho d6 4n t6t nghiép cha hoc sinh hé trung cdp chuyén nganh co khi ciing nhu
gitip cdc em lam quen dén véi cong viéc sau nay. '

2. Tinh chat mdn hoc

Nguyeén 1y cit & Dung cu cit la méon hoc nghién oftu nhitng quy luat trong
viéc gia cong kim loai bang cit got nhdm nang cao ning sudt lao déng, mon hoc
nghién citu céc hién tugng, quy ludt vt 1y xay ra trong qud trinh cit tir d6 xay
dung ciac khai niém, nguyén ly dac trung cho cic phuong phip gia cong co khi.

Nguyén 1y cit & Dung cu cét con 1a mon hoc thie hanh thong qua viéc chon
dao, chon thong s6 cét, chon vat liéu gia cong..., va mét s6 1y luan dugc riit ra trén
co s& thure nghiém nham tinh todn ché d6 cit t6i uu trong gia cong co khi.

3. Muc fiéu moén hoc

Mon hgc ¢é tac dung dao tao, boi du&ﬁg cho hoc sinh nhitng co sa Iy ludn
vé cdc phuong phdp gia cong co khi, cung ¢ap cho hoc sinh nhiing /¥ ludn co
bdn vé co so cdt got kim logi, nghién citu cde loai dung cu cdt va chon
ditge ché do cdt, dao cdt cho cde cong viéc gia cong cu thé, trén cd s& dé
dé dam bao chat lugng bé mat gia cong va ning cao nang sudt lao dong, ha
gid thanh san phim.

Thong qua cdc bai giang Iy thuyét, hoc sinh ¢6 thé gidi thich duge cic hién
tugng vat 1y xay ra trong qué trinh cit nhu: bi€n dang, luc, nhiét, ma sit... vd
cdc nhan t¢ anh hudng dén nd, qua d6 hiéu duge thong s6 cit & cic phuong



phdp gia cong khac nhau va chon dugc thong s6 cét bing ca hai phuong phép:
tinh todn va tra bang. '

Qua tai lieu ndy, hoc sinh nim viing két cau dao: doc duge ban vé dao,
chon duge géc do dao, biét cdch mai dao, chon duge vat liéu dao..., cling nhu
sir dung dao cit hop 1y trong timng nguyén cong cy thé phi hgp vdi yéu cdu ky
thuat va diéu kién co sd.

4. Cac van dé lién quan

4.1. Quan hé v6i cac mén hoe khac

De ti€p thu mén hoc, hoc sinh cdn nam viing cic mon hoc: todn, vat 1y, vat
lidu co khi. co k¥ thuat, v&, stic bén vat lieu, mdy cat d€ hiéu cdc nguyen ly,
ban chat va tinh todn cdc dai lugng can thiét.

Mbn nguyén 1Y cét phuc vu cho cdc mén hoc:

+ My car: Cung cap cic s6 licu dé thiét ké cdc co ciu chip hanh trong mdy.

+ Cong nghé ché’1go: Cin ¢t vao co s& nguyen Iy cat d€ chon phuong
phdp gia cong va dinh quy trinh cong nghé.

+ Dé ga: Tinh duge tri 6 va phuong tic dung luc ci, luc kep.

+ Thiét ké xucng: Tinh thoi gian T gia cong. tir d6 dénh s6 may, bo tri may
phuc vu cho gia cong co khi trén co s& s6 lugng chi tiét da biét.

4.2. Khai quat vé nji dung

Chuong trinh mon hoc duge thyc hién trong 45 tiét hoc va bao gém cic
chuong sau:

- Chieemg 1:Vat liéu lam dao.

- Chuong 2 Khdi niém vé tién va dao tién.

- Clurtong 3: Qud trinh cdt oot kim loai.

- Chitong 4: Luc cdr khi tign.

- Clutong 5: Nhiét cdt va sie mon dao.

- Chuong 6: Téc do cdr cho phép - Lita chon théng sé cdt.

- Chutong 7. Bao va xoc.

- Chitomg 8: Khoan - Khoét - Doa.

- Chuong 9: Phay.

- Clitemg 10: Chuot,

- Churemg 11 Mai,

Ngoai phan 1y thuyét chuyén mén ra, cudn sdch con cung cap mdt so bai
tap ¢ dang vi du tham khdo va bai tap vé nha dé hoc sinh luyén tip nang cao -
cdc ky nang tinh todn cu thé.



Chuong 1

VAT LIEU LAM DAO
(1,5 tiét)

Muc tiéu bai hoc

- Chon dugc céc loai vat liéu ding 1am dao cét (phan than dao va iudi cit).

- Gidi thich dugc tinh nang clia cac loai vat liéu tam dao va chon dugc vat liéu jam
dao hgp ly.

NO! DUNG

I. VAT LIEU LAM THAN DAO

1. Qua trinh cat got
Thén dao chiu tic dung ciia céc luc co hoc, s bién dang than dao anh
hudng 16n dén géc do dau dao, do dé6 than dao cin cé cic yéu cdu sau:
- Than dao: bi luc cit gay udn, xodn, nén... chli v&u 14 udn, do dé than dao
phai ¢6 kha nang chiu uén.
- Khi kep do lyc kep nén mat than dao bi bién dang, do d6 than dao phai
¢6 do cing bé mat cao. |
Do yéu ciu trén nén chon vat liéu 1am than dao tuy vio diéu kién ky
thuat sau: |
+ Khi beé mit ¢6 yéu cdu ky thuat khong cao, sit dung cac loai thép:
CT51, CT61, C35 (CT5, CT6, 35)...
+ Khi bé mat ¢6 yéu cau k¥ thuét théng thudng, sir dung céc loai thép:
C40 (40), C45 (45)...
+ BE mat ¢6 yéu cdu chinh xédc, tinh bén chi tit cao, sir dung cac loai thép:
35Cr (35X), 40Cr (40X)...



IL. VAT LIEU LAM PHAN CAT GOT

1. Dc diém

L phén vat liéu tryc ti€p ct got ra phoi nén anh hudng truc ti€p dén nang
sudt va chdt lugng bé mat gia cong, vi vay vat liéu lam phéan cét got ¢d cic yéu
cdu sau day:

- Do cting:

Mu6n cit duoc kim loai, vat liéu dao phai ¢6 do ciing cao hon vat li¢u gia
cong. thong thudng kim loai gia cong ¢6 do cimg (200 + 240)HB, do do vat
liéu phin cét trung binh 16n hon 60HRC (= 81,2HRA).

- Gia cong vdt lidu:

Thép ciing, thép chiu nhiét, thép khong gi cdn dao cat ¢6 d¢ cing = 65HRC.

- Dé bén co hoc.

Trong khi cat dung cy cit thuong chiu nhitng luc va xung lyc 16n, do
d6 dbi hoi tinh nang st dung tot, cdn thép cé ing sudt bén op va 46 dai va
dap ag cao.

- Tinh chiu ciing néng:

Vat liéu bi nung néng thudng do cing giam di, tink chiu cing néng la kha
nang gitt do cimg & nhiét d cao (khéng c6 chuyén bién t8 chic) trong mot
thoi gian dai.

- Tinh chiv mai mon:

Khi vat liéu dao i d6 bén co hoc thi dang hong chu yéu 12 mai mon.

Khi d¢ cimg vat liéu 1am dao cao thi tinh chiu mai mon phai cao.

- Tinh cong nghé:

Xét tir didu kién 1am viée, vat liéu 1am dao ¢6 yéu cau dé t6i, do tham toi
cao, dé déo & trang thii nguodi va néng, tinh dé gia cong..., ngoai ra con yéu
cau thém: tinh dén nhiét cao, chéng va cham t6t, gia thanh thap.

2. Cac loai vat ligu lam phén cit got |

Chia ra 2 nhém: Nhém thép va nhém khong thép.

2.1. Nhom thép

- Nhém thép gém cdc vat lidu:

+ Thép cacbon dung cu.

+ Thép hop kim dung cu.

+ Thép g10.

+ Hop kim cing.
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2.1.1. Thép cacbon dung cu
- Pac diém:
+ Ty 1¢ Ctrong thép cao (= 0,7 % Q).
+ Ham luong P, S nhé (P < 0,03 %, 8 <0,025%)

Dé gia cong bang cit got

+ Sau khi 0 do cing dat (107 + 21 7)HB.
+ Sau khi t6i do ciing dar (60 + 62)HRC.

Do d6 tham t6i nhé nén khén
+ Tinh chiu nhiét thap:
Khi nhiét do > 200°C, d¢ cimn

thap khodng (4 + 5) m/ph.
- Ky hi¢u: CDxx - (Yxx: theo tiéu chudn Lién X6 cii)

xx: Phan van cacbon (TCVN)- Phén chuc cacbon (tieu chudn Lien X6 cii).
Bdng 1: Bung

va dp Iuc thép cdn nhiét luyén sao cho:

g ch€ tao dung cu cét ¢6 kich thuée 1dn.

g gidm do d6 chi ché tao dung cu cit téc do

thanh phdn va tinh chat co ] Y cita thép cachon dung cu

Thanh phén hod hoc % B0 cing
Méc (HRC)
. Si f Cr ‘ Ni l S I P | Sau!| Say Linh virc sif dung
thép . .
C | Mn Ham luong khéng quags) | 1 | KNI
9 Khong qual< toi | ram
via | 080 | 025 Ché tao bia, dao ct |
074 1 0,35 &1- ngui, duc, mii tu: dao
YA 0.75- | 0,25. 63 cit gia cong gb, dao
085 | 0,45 chiu va dap; yéu ciu do
0,86 | 0.20- dai icrr) nhung yéu cau
YA 004 | 030 | 03 dd cing khong cao.
' ' ' Riéng Y8A tam mi cao.
Ché tao dao cit vat
0,95- 02 025003 ] 003 | %% | gogy | ey mém va 16c d
Y10A 109 64 cét thap nh giva, mai
| 0,15 khoan nhé, mii doa,
— 0.5 tard, ban ren..,
Y11A 1'14 0,31
—1'70—— —1 — Ché tao dao cit, giaa,
Y12A 1' o5 8 dung cu do, dung cu
: 0,3 khdc, khun keo day...
Y134 1.26- | 0,25- 65
140 | 035
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Cic thép thong thudng cd %C: 0,6+ 1,4; %Mn: 0,15+0,45; %Si: 0 3%,
%Cr: 0,2%; %Ni: 0,25%; %S, P: <0,03%: HRC: 60 + 65.

2.1.2. Thép hop kim dung cu

- Dic diém:

+ Ham lugng cacbon cao > 0,8 %

+ Ham lugng nguyén t6 hop kim tir (0,5 + 3)%, lvgng hop kim cho vao
khong cao d6 nhdm hai téc dung: ting do tham t6i va tang tinh chiu néng.

- Ky hiéu: xx + Nguyén t6 hop kim + xx

Ham lugng C tinh theo phédn van + Nguyén 8 hop kim + Ty 1& % hop kim.

- Cong dung:

Chia 1am 4 nhém

+ Nhém 1: Thanh phédn hop kim < 1%, chi y&u Cr (0,4 = 0,7%.

X05: (46 cing > 65HRC): ché tao dao cao.

85X®: lam mili khoan gia cong gé.

+ Nhém 2: Lugng Cr (1 + 1,5)% tang do thdm 101, tang tinh cat, vi du nhu
9XC ché tao miii khoan, dao phay...

+ Nhom 3: C6 chita Mn nén d¢ tham t6i cao, kich thudc it bién dai.

XT', XBI': ch€ tao dung cu chinh x4c cao, hinh dang phic tap nhu mii
doa, tard, dao chuét, dung cu lan ring, dung cu do.

+ Nhom 4: C6 d¢ cing rit cao, do thim toi thdp, chia mot lugng lén
cacbit wolfram (WC) nho min, ché tac dung cu gia cong rat ciing, cdn ¢6 lui
sat rat séc trong mot thiv glan dai .

Bdng 2: Bdng gidi thiéu thanh phén vai loai thép hop kim dung cu

Loai - N .
tth; Thanh phan hoa hoc (%) B4 ciing (HRC)
Ham Sau Sa
lvgng C Mn Si Cr w Vv .. “
16i ram
{*%)
X 0,95-1,10 | 0,15-0,40 | 0,15-0,35 1,30-1,65 562
9xc 08985 |030-0,60 | 1,20-1,60 | 0.95-1,.25 62-65
XBCI" | 0,95-1,05 | 0,60-0,90 | 0,65-1,00 0,60-1,10 [ 0,70-1,00 | 0,05:0,15 | >62
XBI 108105 | 080110 0,80-1,20 | 1.2-1,60 >62 | 62-64
XB4 0,15-0,35 0,15-0,30 | »6 -
1,25-1,45 | 0,15-0,40 040-0,70 | 4,00-5,00 3 | bz67
XB5 *62 | 62-65
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Ghi chii:

- Chir cdi hang ngang gdc latinh chi 16 nguyén t6 hgp kim trong thanh
phdn thép.

C: Cacbon; Mn: Mangan; Si: Silic.
Cr: Crom; W: Vonfram; V: Vanadi. _

- Chir cdi cot ddu theo chir cai Nga, chi ky hiéu nguyén t6 hop kim theo
tiéu chudn ctia Lien X6 cil.

X: Crom; I': Mangan; C: Silic; B: Vonfram.

2.1.3. Thép gio

- Dac diém: '

Thép gi6 (tén tiéng Anh 1a High Speed Steel - viét té 13 HSS) xuét hién &
nuéc Nga vao cui the ky 19. Ludi dao cit 1am tir thép gié c¢é ham lugng W
cao (9 + 18)% do d6 c6 tinh cit t6t, tudi bén cao (8 + 15) lan so vdi thép C
hoéc thép hop kim dyng cu. C6 thé 1am viéc duge & 500°C dén 600°C véi téc
do cit trung binh (25 + 35)m/ph.

- KY hiéu: P xx Chir xx (tiéu chudn ciia Lién X6 cfi)

%W % Hop kim

- Cong dung:

Loai P9. P18 duoc sir dung rong rii trong ch€ tao cic loai dao tién, phay,
khoan, cit ring...

+ P9: ham lugng %W it, ré hon, khé nhiét luyén vi c6 nhiéu tap chat hon
so v61 P18, tinh ning cét got nhu nhau. '

+ P18: ché tao dung cu kich thuSc mong, phiic tap.

Loai ludi dao cé thém thanh phan Vanadi, Coban néng cao 4§ bén dé chiu
nhiét (600"C) dung ché tao dao khi gia cong tinh,

Thi dy: Dao phay lan rang P18®2, P9K10...

Bdng 3: Bdng gidi thiéu thanh phdn mot s& loai thép gio

Thanh
phan

Mic C(%) Cr(%) W(%) V(%) Co(%)

thép

Thép nang suit thuimg
PI8 0,7-0,8 3,8-4.4 17,5-19,0 1,0-1,4 -
P19 0,85-0,95 3,8-4,4 8,5-10,0 2,0-2,6 -
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Thanh
Nphan 1 ey | enw) W%) | V(%) | Co(%)
Maic
thép

Thép c6 nang suét cao
POD15 14-15 | 3844 | .9105 | 43-51
P14D14 12-13 | 40-46 | 130-145 | 3.4-4,1
PI8D2 0,85-095 | 38-44 | 175190 | 1,824
POKS 09-1.0 | 3844 | 90-105 | 2026 | 50-60
POK 10 0.9-10 | 3844 | 90-105 | 2.0-2.6 | 95105
P1OK5DS 1.45-1.55 | 4.0-46 | 100-11,5 | 43-5.1 | 5060
PISKS®2 | 0.85-0.95 | 3.8-44 | 17.5-190 | 1.8-24 | 5060

Cidc nguyén 6 c6 14n trong tap chat néu trén goi 1a tap chat, duge han ché
Mn < 0,4%: Si < 0,4%; Mo < 0,5%; Ni < 0,4%; P < 0,03%; S < 0,03%...
2.1.4. Hop kim citng

- Pac diém:

Hop kim citng dugc ché tao biang phuong phdp luyén kim bot tir céc bot
Cacbit nhu: WC (Cacbit Wonfram), TiC (Cacbit Titan), TaC (Cacbit Tantan)
vi ép dudi 4p sudt 100 + 140 MN/mm?, t “ = 1400 + 1500 °C loai nay c6 thé
lam viéc & t"= 800 = 1000 °C, van t6c cit ~ 1000m/ph.

- Ky hiéu: (thuong & Viét Nam vin lvu hanh cdch goi theo tiéu chuan Lién

X6 ¢l -I'OCT).

Chia 1am 3 nhém

+ Nhém 1 cacbit: Ky hiéu BK x
x: % Co, con lai %WC
Vi du: BK8: 8% Co, 92% Cacbit Vonfram WC.
+ Nhém 2 cacbit: Ky hiéu T xx K xx
%TiC %Co, con lai WC.
Vi du: T15K10: 15% Cacbit Titan TiC, 10% Coban, 75 % Cacbit Vonfram

+ Nhém 3 cécbit: K¢ hiéu TT xx K xx

%(TiC+TaC) %Co, con lai %2WC.
Vidu: TT12K8: 12% (TiC + TaC), 8% Coban, 80 % Cacbit Vonfram WC.
Mot s& loai kKhdc ¢6 thé xem trong bang 4 & dudi.
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- Cong dung:

Nhém BK: D6 ciing thip hon nhém TK. chiu t* kém hon, ding d€ che tao
ludi dao cit gia cong gang va kim loai mau.

Nhém TK: Chiu néng cao hon, ding ché tao 1udi dao cit gia cong thép.

Nhom TTK: C6 d6 bén va tinh chéng mon nim giita thép gidé va hop kim
cling, thuting dugc diing gia cong céc loai vat liéu ciing, ¢6 d6 bén cao.

Loai hgp kim cling gém c6 cicbit va cacbonit titan lien két boi chat ket
dinh 14 niken cong véi mét ham lugng mélipden (Mo). Loai hop kim ciing co
s0 la Cacbonit Titan ¢6 nhitng ky hiéu 13 THM-20, THM-25; THM-30 va hop
kim ciing co s& 1a Nitrit Titan ¢6 cic ky hieu KTHM-30A; KTHM-30E.

Trong mot s6 nam gén day, dé tang do cing, tinh chiu mai mon cia hop
kim cling ngudi ta thudng phii 1én manh hgp kim cting nhitng 16p Cacbit Titan
(TiC) v& Cacbonit Titan (TiCO,), Nitrit Titan (TiN), Nitrit Mélipden (Mo,N),
Oxit Nhom (ALO,) chiéu day 3 + 15um. '

Bidng 4: Bdng so sdnh dao céit theo téu chudn Lién Xo cfi va [SO

Nhom theo ISO ]
K P M
Nhan hiéu Mic ' Mac
IS0 OCT IS0 ~ JOCT IS0 rocT
K01 BK2, BK3, BK3M P(1 T30K4 MO1 BKEOM ]
K10 TT8K6; BKEM P10 T15K6 M10 TT10K8A; TT18K6
K20 BK6 P20 TT12K8 M20 TT10K88
- - P25 T14K8 - -
K30 BK4; BK& P30 TT20K9 M30 TT10K8B
K40 BK8 P40 T5K10 M40 BKT0OM
| K50 BK10 - TT7K12: T5K128 M50 BK150M
2.2. Nhém khong thép
Gom c¢é:

- Vat liéu st.

- Vat liéu tong hop.

2.2.1. Vit liéu sir

- Ciu tao:

Dat sét k¥ thuat 13 hén hop trong d6 6 YALO, vi aALO; (YALO; ¢6 trong
lwong riéng 3,65 g/mm” va «ALO, ¢6 trong luong riéng 3,96 g/mm?).



- Phuong phip ché tao:

Nung dat sét ky thuat & t° = 1400" + 1600°C, nghién nho thanh hat ¢6 kich
thudc ~ Ium sau d6 ép dinh hinh thanh ludi dao cit réi dem thiéu kéi.

- Ky hiéu:

Vit liéu st thudng dung 1a LIM 332, d¢ cing 92 + 95 HRA, chiu duge
nhiét d6 1200°C, hé s6 ddn nhiét 0,012 cal/cm.g. °C.

- Cong dung:

Do iing sudt uén o, qud thdp nén vat liéu st chi dé ché tao dao gia cong
ban tinh va gia cong tinh khi khong ¢6 va cham va rung dong.

Bdng 5: Bdng thanh phdn hop kim citng va tinh chdt co ly

Thénh phan

Tinh chat vat Iy

) hoé hoc (%)
. ——
NROm | aiHKC | Mac HKC | g | Hhvueing
IS0 o udn dung
WC | TiC |TaC | Co cling )
{Mpa)
HRA
BK2 88 2 1000 a0 D[mg lam dao
BK3 a7 3 1000 89 gia céng gang
BK3M 97 3 | 1100 81 | cac Joai, kim
BK4 96 4 | 1350 | 895 | loaivahopkim
. BK6 94 6 | 1450 | 88,5 | mau, vat lisu
Nhom mdét A
K Cachit BK6B 94 6 | 1500 ! 87.5 | phikim.
BK8 92 8 | 1600 | 87.5 | Ghichu; Cha¢ B
BK10 90 10 | 1600 87 | & cudi chi hat
BK15 85 15 | 1800 86 |[to, ¢cht M &
BK20 80 20 ! 1900 | 845 |cudi chi hat
BK25 75 25 | 2000 | 83 | min.
5 T30K4 66 | 30 4 | 900 92
Nhom hal
Cachit T15K6 78 | 15 6 | 1150 90 Ding dia oo
p , T14Ks 78 | 14 8 | 1250 | gos | 0 92 cong
WC+TiC thép cac loai
T&K10 8 | 6 9 | 1350 { 885
T5K12B 83 | 5 12 | 1600 | 87
Nhém ba TT7K12 81 4 3 | 12 | 1600 87 Gia ¢ong cac
M | Cachit TTIOK8B | 88 | 3 | 7 | 8 | 1400 89 | loai thép ¢o st
WC+TiC+ TaC béncao




Trong bang trén, chit cdi K. P, M 12 k¢ hiéu tén nhém hop kim ciing theo
1¢ thong tiéu chudn quéc t€ 1SO.

- Ap dung: .

K : Gia céng gang, kim loai mau, vat liéu cat cho phoi gdy. vun, v.v.

P : Gia cong thép vat liéu phoi chinh, '

M : Gia cong vat lieu khé gia cong.

2.2.2. Kim cuong

G6ém 2 loai: Kim cuong thién nhién va kim cuong nhén tao.

+ Kim cuong thién nhién: it dugc sir dung vi gid thanh qui cao,

+ Kim cuong nhan tao: duge tong hop tir graphit & 4ap sudt cao (100.000
tm) va t* cao = 2500°C, do6 citng kim cuong nhan tao gdp 5 + 6 lan do cing
ua hop kim cing.

- Tinh chat:

P ciing kim cuong cao, do chju mon i6n gap 10 lan so v6i hop kim ciing.
hiu dugc nhiét do 1am viéc gidn doan lén dén hang nghin C.

Nhugc di€m: gion, kha ning chiu nhi¢t lién tuc thap (< 800°C),

Chu yéu diing ché tao dd mai.

Dao cit kim cuong (tién) ding dé gia cong tinh hgp kim ciing, kim loai
1au, vat liéu phi kim loai téc d6 cao.

2.2.3. Nitrit Bo lap phuong

(Con goi la: El-bo hay Bo-ra-zén), cé dé cling 6 - 8. 107 MPa.

- Tinh chat: Tuong tu kim cuong nhung dé chiu nhiét cao hon, t° [am viéc
n tuc ¢6 thé & 2000°C.

- Ung dung; Diing dé€ gia cong thép da qua nhiét luyén c6 do ciing 39 - 66 HRC.

So sdnh t6¢ do cit got cia cic loai vat liéu 1am phan cit got ta thay:

Net dao 6 ludi cit bing thép cacbon dung cy vantocla =14+ 5m/ph)

Thi V thép gié =4 (25 + 35 m/ph)
V hgp kim cting 1 cacbit = 36 (150 m/ph)
V hop kim ciing 2 cdcbit = 60 (350 m/ph)
V vit liéu suir = 110 (600 m/ph)
17
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Cau héi én tap chuong 1

1. Hay trinh bay vj tri mén hoc, tinh chat, yéu ¢iu mén hoc Nguyén Iy cét va
dung cu cit.

2. Néu cdc loai vat liéu 1am than dao. Cac loai vat liéu lam than dao cé tinh chat, dac
diém gi?

3. Yéu cau ctia vat liéu tam IuBi cit, cac loai vat liéu [am Iudi cét thudng ding?

4. So sanh cac loai vat liéu thong dung lam Iusi cit.

2.GTNLC-B



Chuong 2

KHAINIEM VE TIEN VA DAO TIEN
(5 tiét)

Muc tiéu bai hoc

- Gidi thiéu vé dao, thong sd cét, nhiing thanh phan ca ban vé gia cong cat got bing
phuong phap tién.

- V& duoce cac géc dao.

- Chon dugc ché d6 cit,

- Tinh dugc thai gian gia c6ng.

NOI DUNG

Tién la mot phuong phép gia cong phd bien, déng vai trd quan trong trong
cdc phan xuong co khi, vi ty & mdy tién chiém 50 = 60% t6ng s6 may cat kim
loai. Phuong phép tién 1a phuong phip gia cong dién hinh da dugc nghién ciu
hoan chinh d€ van dung cho cic phuong phép gia cong khéc.

L. KHAI NIEM VE PHUGNG PHAP TIEN
1. Khai niém vé tién
Phuong phép tién diing d€ gia cong cic mt try trdn xoay (trong va ngoat),

cac mat dinh hinh tiét dién tron, gia cbng ren céc loai, véi phuong phép tién do
chinh xdc b& mat chi tiét c6 thé dat t6i ¢ap 2 khi tién nhdn, 46 béng ¢6 thé dat

Rz10 / Res2
cdp nhdm bé mat V6:V8§ cli, cap chinh xic IT8, IT6 ( \/ \/
25 \/ 0,63\/ . )
, mdi. D€ théng nhat cich ky hiéu, ching ta s& nghién ciu theo
tiéu chudn méi trén co s& so sanh vdi cdc ky hiéu tiéu chudn cii.
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2. Cac chuyén déng co ban clia may tién

- Chuyén dong chinh: Chuyén ddng xoay trdn clia mam cap (v,).

- Chuyén dong tién (chuyén dong chay dao): 1a chuyén dong cha ban
dao gém:

+ Chuyén dong doc Sd (chuyén dong doc theo dudng 1am chi tiét gia cong).

+ Chuyén dong ngang Sn (chuyén dong vudng goc véi dudng tam chi tiét gia
cong).

3. Cac yéu to cdt khi tién

M
H e K

v/

LN

Im

n

-

Hinh 2.1: Cdc yéu 10 khi tién
3.1. Toc do it V
* Dinh nghia: Toc do cdt V 1a khodng dich chuyén twong doi ciia ludi
cdt doi voi bé mat chi tiét gia cong rrong mét don vi thoi gian, noi cdch
khéce la khodng dich chuyén twong déi giita dao va vat theo huéng chuyén
dong chinh trong mét don vi thot gian.
* Cong Hnte:
Pon vi: v (m/ph).
Theo dinh nghia thi:
V=V, | (2.a)
v,: Vecto van tdc chuyén dong chinh
¥ : Vectd van t6¢ chuyén dong tién
Nhung thuc t& v, qua nhd nén ta coi nhu v = v, tir v ta tinh dugc s6:

_ @Dn
V=" 1000 (m/ph) (2.b)
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n: Vong quay chuyén dong chinh (v/ph).

D: Pudng kinh 16n nhat clia chi tiét trude khi gia cong (mm).

3.2. Bud6e tién S {(lugng chay dao)

La khoang djch chuyén tvong dsi gilfa dao va vat sau mot vong quay
theo huréng tién dao. '

DPon vi: $ = mmpv

3.3. Chiéu sau cit ¢

La khoang céch giita bé mat da gia cong va bé mit chua gia cong.
D-d
t= ——;—(mm) (2.c)
D: Budng kinh chi tiét trude khj gia cong.
d: Duong kinh chi tiét sau khj gia cong,
Tap hop cic yéu 16: v, S, 1 £01 13 ch& do cit.
3.4. Dién tich l6p cit
Dign tich 18p cit duge x4c dinh trén mat phing chira lusi cs chinh cir
qua vung cat got khi udi ci S0ng song v6i mat phang ngang (1 - 0) thé
hién trén hinh v& 2.1
Dién tich d6 duoc tinh nhuy sair:
Fe=St=ab(mm? (2.d)
Trong do: y 1 A
- b: Chiéu rong cit (chiéu ong b ' l
chinh la chiéu dai ludi dao lam viéc):

- t (mm)
s s - -

(2.e)

- a: Chiéu day I6p cat, 13 khodng
cch giita hai vi trf i dao cit khj dao
thue hién mot bude tien dao S: ' L W |

a="Ssin ¢ {mm)

3.5. TI'I.O‘I gian chay may Hinh 2.2: So dé tink thei gian chay may
Thoi gian chay mdy 12 mot thanh -

b=

phan chinh ciia tho; gian gia cong mot chi tist (i€t tat) Tm, con goi I3 thoi
gian dao thuc hién gia cdng phoi.
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Thai gian chay mdy dugc tinh:
Ta= —I:—i (2.1)
As
Trong do:
A : Khoang chay t&i: A = t.cotgo
y : Khoang chay qua; y = L.tgo,
1 56 lat cit
L: Chiéu dai hanh trinh: L=1+ (A + y) (2.g)
Chi ¥: Khi uén ngang:
D-D,
2
4. Hinh dang két cau dao tién

Ludi cit phu Mat trudc

Phin lam viéc

Miit suu phu

© Mt sau chinh

Hinh 2.3: Két cdu dao tién

4.1. Céac bo phan cua dao tién

Dao tién chia lam hai phdn: Phin lam viéc va thén dao.

* Phan lam viéc (phén cit) do cdc mat sau tao nén:

_ Mt trude: 12 mat theo d6 phoi thodt ra trong qué trinh cat, 1a mat luon
ti€p xdic vSi phoi trong qué trinh cit got.

- Mt sau chinh: mat dao d6i dién v6i bé mat dang gia cong cua chi ti€t,

- Mat sau phy: mat dao d6i dién voi bé mat da gia cong cua chi tiét.
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Chi y: Mat sau va mat trude khong nhdt thiét 1a mat phéng, né c6 the 1a
mat cong hoac gap khiic tuy theo yay cdy qud trinh cat.

Giao tuyén cic mat phing tao ra cdc ludi cit cia dao, ta cé:

- Ludi cét chinh: Giao tuyén mat trudc va mit sau chinh cé nhiém vy cit
cht yéu trong qud trinh cét got, :

- Lubi cat phu: Giao tuyén ciia mat trirde va mat sau phu.

- Mitii dao: 1a phén néi ti€p giita i cit chinh va ludi cét phu.

Miii dao ¢6 thé nhon r = 0, hodc ¢6 ban kinhr=0,1 + 2 mm.

* Than dao:

D¢ théng nhat cich nhén ra cic géc ciia dao va su anh hudng clia ching
tG1 qud trinh cit ta c4n biét cic mét phing c6 lién quan t6i qud trinh cit.

- Miit phing cit (mit cén): 1a mét phing tao thanh bdi [u5i cit chinh vi
VECto t6c 4o cat tai diém xét chia lusi car. _

Néu Iudi cit chinh cong, mat cit tao bdi dudmng tiép tuyén véi ludi cir
chinh tai di€m dang xét véi vécto toc do tai dieém d6 ciing cong.

Hinh 2.4: Cdac mat lom viéc ctia dao tién

- Mat ddy: 12 mat phing vuong véi vécto t6c do cat (tai di€m xét), do d6
mat ddy luén vuong géc véi mat cit.

Dao bao, dao tien mt ddy song song vdi mat ty ciia than dao.

- Tiét dién chinh: 1a mit phing vuéng géc v6i hinh chi€u 1udi cit chinh
trén mat d4y. '

- Tiét dién phu: [a mat phéng vuéng goc vdi hinh chiéu cta ludi cit phu
trén mat ddy.

=



4.2. Cac gbc cia dao

* Céc g6c cia ludi dao:

Cdc goc cha ludi dao duge xac dinh trén mat phing ddy (mat phang co
ban) bang cic vét clia mat phing chiéu lén né:

Xdc dinh cic géc @, @ |, © :

-

Mait day

Hinh 2.5: Cdc géc dao
¢ : Goe l¢ch chinh 12 géc hop béi hinh chi€u 1udi cét chinh tén mat ddy
va hudng tién cia dao.

¢ Gée leéch phu 1 géc hop boi hinh chidu ludi cét phu trén mar day véi
hudng trén dao, thye € dao tién ¢6 ¢ = 30" + 90 o, =5"+45"

" V& tiét dien chinh
N

———

Hinh 2.6 Cdc gée ciia dao bidu dién dudi mgit Hép xiic

24



Hinh 2.7: Cdc gée lom Viée clia due

* Goc lay trén mat phang tiét dien chinh:

Ta cén xdc dinh cic gcy, a, B, 8.

- Goce truge y (gdc thodt): Gée gitta mat trude vi mat ddy, thong thudng
¥=6+20"

- Géce sau a: Goe gilta mat cit vy mat say.

- Géce sic B: Goe gilta mat truée va mat sau,

- Gée cat §: Goe gilta mat trude va mat cat

Géc 1y tren mar phiing tiét dien Phuy ia duoc céc géc Yo . B, 8,

Trong dé ta chi cdn huy ¥ a1 géc c6 anh hudng dén Iyc cit v chat lugng
bé mit, thudng o, = ¢

* Géc lay trén mat phng cit (mat cir):

Hinh 2.8: Goe ndng ciia dao tign : A

IS



- Géc nang A: La géc goc nghiéng clia ludi cér chinh hop bdi Wi cit
chinh v6i mat ddy di qua mii dao, quy udc néu:

Ludi cat nam trén  (Goc (lui cit va vécto van téc) < 90%) A > 0.

Ludi cét tring (G6ce (ludi cit va vécto van t6c) = 90%) A = 0.

Ludi cat nam dudi  (Géc (1ui cit va véeto van téc) > 90%) A < 0.

Géc A thong thudng = (+15%) > (-15%.

* Géc 14y trén mat phang doc va ngang truc dao:

Trong qud trinh ch€ tao ciing nhu mai sira dao do chuyén dong diéu chinh
ciia mdy mai chuyén ding, khi g4 dao ngudi ta cdn biét céc goc khong trén
mat phéng doc va ngang (truc dao) xx, yy.

Ta can xac dinh o, vy, o,, 7,- Quan h¢ giita géc o, y trén mat phing chinh
véi mat phang doc va ngang nhu sau:
tgy, =tgycosp xtgAsing
12y, =1gysing =+ tghcosp
cotga, = cotgacosy + tgAsing
cotga, = cotga sing + tghcosp(2.h)
Dau (+) Umg véi gid tri X > 0, ddu (-) itng v6i A < 0
4.3. Sy thay doi géc cia dao khi lam viéc
4.3.1. Su thay déi géc ciia dao do ga ldp
* Dao khong ngang tam:
Do miii dao ga khéng ngang tam, ¢6 hai trudmg hop:
- G4 dao thap hon tam (a) va gd dao cao hon tam (b)

((

hy o g7 Y

T

o

hs

(a) (b)
Hinh 2.9: Truong hop gd dao khéng ngang tam

a}) Trucmg hop gd dao thdp hon tdm
b) Trutmg hop gd dao cao hon tém

26



Khi g4 dao cao (thdp) hon tam hé mat

phéng (mat cét, mat ddy) xoay di mot
goc

Ah
Sin(t) ~ tg(t) = —- (2.1)
r
Ah: D6 cao (thap) cha mili dao so v tam may.
r: Bin kinh chi tiét gia cong (mm) do dé cdc géc ¢6 sur thay déi nhu sau:
Y=yY-1
O =+ T (Y, o, g6c thuc).

* Trudng hop truc dao khi g4 khan vuong gdc véi duding tam miy:
g hop 4‘:’1 g g y

o\,7 o -9 AR \/cp;
” (|)|'-9| {p ,
(+0 @ s ' ¢+6
/( -ﬂ
\ L.
1 : i
g4
¢ '
“ F_
~_/f:1'_/
7]

Hinh 2.10: Truong hop truc gd dao khon g thdng géc véi duwong tam mdy
* Khi dudng tam dao khon
thay d6i nhu sau: @, = ¢ + 1
4.3.2. Su dnh huong
$6 hinh hoc dao tién
* Chay dao doc:

!

g vudng géc véi tAm mdy thi 86¢ @, ¢, ¢6 su

cia chuyén dong chay dao doc va ngang dén thong

Hinh2.1]: finh

va ngang dén théng sé hinh hoc ciia dao tién

hudng ciia chuyén dong chay dao doc
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Khi dao 1am viéc thi mat gia cong 14 mat xodn nén mat cit nghiéng di mot

goc .
S

Khi ¢ = 90° thi tgu=—4 . Q2.p
D
Neéu ¢ = 90° thi tgH = tgu singp = —S% Sing.tgo (2.k)
: s
Chuyén md tiét dién doc sang ti€t dien chinh 4p dung céng thic:
tgo
go, = -_.g___
Sin ¢
Do d6 suy ra tga = tga,sing. gée thue lic nay sé la:
Yo=y-u
o =c+p (2.1)

4.3.3. Chay dao ngang (khi tién mdt ddu va cdt dir)

Khi dé quy dao chuyén dong cit ruong dai 1a dudng xodn Acsimet, cé
chuyén dong chay dao ngang nén v c¢it luon thay doi, din dén thay doj
g6c dao:

Suy luan theo (2.1) Y=Y+

G =o-p

Gid trj theo (2.j) 1gp = Sv.

T

Tir nhiing 4nh huéng trén chiing ta rit ra nhitng ket fuan sau:

- Khi gia cong the, luc cét 16n nén dao chiu uén, vay musn g6c dao khaéng
doi ta g4 dao cao hon tam mot khoang:

I
Ah=f= ~—Q—— - (2.m)
3E]
f Do vong {mm)
Q : Luc udn xién (KG) Ah : Chiéu cao dao chju usn {(mm)

T : Mémen qudn tinh (mm*) E : Modun dan héi (KG/mm?)
- Khi gia cong tinh nén g4 ngang tam hoic thap hon tam dé trinh sai hut
kich thudc 1am anh hudng t6i do béng.

- Khi gia cong budce tien nhu gia cong ren cdn phai mai g6¢ thodt v va géc
s&c o bl triy st anh hudng ctia géc .
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- Khi tién diit S nhd thi # nhd nhung khi cdt gan tam chi tiat D nhé p lén;
khi 0 2 @ thi o < 0 nén mat sau dao d& 1én bé mat dugc gia cong 1am chi tiat
83y trudc khi dao cit 16i tam chi tigt.

IL PHAN LOAI DAO TIEN

Tuy theo dic tinh gia cong ngudi ta chia dao ra cédc loai sau:

Trén mdy tién, ngri ta sir dung nhiéu loai dao khic nhau:

- Cén ¢ vao huéng tién ciia dao trong qua trinh 1am viéc, ta c6 dao trdj va
dao phdi (Hinh 2.12 a, b).

- Theo hinh dédng v vi tri cia d4y dao so véi than dao, ¢6 dao thing, dao
ddu cong vi dao cit (Hinh 2.12 ¢, d, ¢).

- Theo két ¢, ¢6 dao lién, dao han, dao chdp (Hinh 2.13). Dao lién lam tir

Hinh 2.12: Cac loai dao phy thudc hitomg tién v hink ddng ddu dao, Vi fri
dan duo: a. Dao trdi, b. Dao phdi, c. Dao diu thing, d. Dao ddu cong, e. Duo cdt:
Dao cat phdi; dao déi xitng: dao cdt trdi.



- Theo cong dung ciia a)
dao, ta ¢6 dao ph4 thang, ?ﬁ
dao phd dau cong, dao vai, b} .ﬁ
dao xén mit dau, dao cit ﬁ

ranh, dao cit dt, dao dinh o

hinh, dao ti¢n ren, dao tién T&;’

16 (Hinh 2.14.2-k). Dao - 5
@

con duge chia ra loai dao
L1€n tho va dao tién tinh.

Hinh 2.13: Phan logi dao 1ién theo két cau

a. Dao lién, b. Dao han, ¢. Dao han mdnh HKC,
d. Dao ghép: Mdanh HRC duoc kep char bdng co cdu kep chdr.

a} 1‘1 e)
b T =

Hinh 2.14: a. Dao phg thing: b. Dao phé diy cong;
¢. Dao vai; d. Dao xén mdt ddu, d. Dao ¢dt diy
e. Dao cdt ranh; g. Dao dinh hinh,
h. Dao tién ren; i Dao 1ién 16 suot; k. Dao 1ién 16 bagc.



1. Dao tién ngoai

Dao tién ngoai gom ¢é:

- Dao tién ddu thing

- Dao tién ddu cong

- Dao vai

Dao vai cong dung chu yéu 1a dé gia cong'16 try, bac ¢6 gbc ¢ = 90" do

dic diém nay, luc ddy dao Py = 0 nén con d€ gia cong tryc ¢ ty s6 %> 5

(Hinh 2.14c¢).

—

.~

el 1,

A)

Hinh 2.15: Dao tién ngoai.
a) Bdu thdng; b) Dao tién ddu cong.

Trén hinh 2.15 trinh bay cdc loai dao tién ngoai, dao tién déu thing 12
loat dao thong thudng nhét dung dé gia cong mat tru ngoai, hinh dang don
gian dé ché tao, dé mai sira.

Dao tién ddu cong cdn goi 1a dao van ning c6 thé gia cong mat ngoai va
xén mat, dau dao nay thudng ¢ = ¢, = 45°. Tiét dién than dao thuong vudng
nén c6 kha nang uén doc va ngang nhu nhau.
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1.1. Dao tién mat trong

Dao tién mit trong gém c6 dao tién 16 suét va dao tién 16 Kin:

Dao ¢6 2 phin: phén trude tron dé gidm bt dién tich, 1am tang kha nang
gia cong 16 nho, chiéu dai phan tron phu thudc vao chiéu sau 16, vay than dao
y&u nhat 1a chd nhd, sau (ddu dao cé ¢ = 90" khi tién 16 kin), ¢ thé tham khio
hinh v€ 2.16 dudi.

E/ . //’-/
i S
Vi

% b. Dao f{'én 16 kin
19
o

Hinh 2.16: Théng s& hinh hoc cde logi dao tién 16

1.2. Cac loai dao tién khac

Cic hinh v& duéi day cho ta thdy hinh dang mot s6 loai dao tién thong
dung trong co khi.
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Hinh 2.17: Cdc loai dao tién dinh hinh
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Hinh 2.18: Dao ién cdr din

Dao tién ranh, tién cit, tién dinh hinh: cdc loai nay ¢6 profin ludi cét phy
thugc vao profin chi tiét gia cong.

Dao tién cat ranh théng thudng c6 P = 90", 2 g6c @, =1-2°do d6 dau dac
y€u, khi cit trinh va cham ngang.(Hinh 2.18)

Cau hai 6n tap chuong 2

1. Trinh bay cac y&u t8 cét khi tién (v, S, t, F, T

2. Hinh dang, k&t cdu dao tién.

3. Cac goc tam viéc clla dao.

4. Trong qua trinh tién ¢an Iy ¥y nhimg dac diém gi (két ludn rit ra tir cac trudng hop
ga 1ap dao va anh hudng clia dao trong qua trinh tién)?

5. Cac loai dao tién va pham vi sif dung clia timg dao?
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Chuong 3

QUA TRINH CAT GOT KIM LOAI
(6 tiet)

Muc tidu baj hoc

- Nghién cins cac hian tugng xay ra tron

g qua trinh cit va anh hudng clia n6 dén cac
y&u té lién quan.

- Gidi thich dugce cac hién tugng bién dang va cac nhan t6 anh hudng.
- Gidi thich dugc quan hé gilta bién dang va cac van dé khac dé dé ra duge bién
phap khac phuc.

NOI DUNG

L. SUHINH THANH PHOI VA CAC LOAI PHOI

1. Su hinh thanh phoi
- LOp kim loai bj cit ra trong
- S tao thanh phoi chj phat
mot iing suat vuot qua gi6i han

qud trinh gia cong co khi dugc goi la phoi.
sinh khi luc P @4 16n dé tao ra trong Idp cit
bén ctia vat licu gia cong.

y
N

Hinl 3.1: Mién 1qo phoi
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Qud trinh hinh thanh phoi xdy ra nhie sau:

Dao dudi tic dung cua lyc P di vao vat liéu gia cong, mit trudc nén vat
liéu, néu dao tién thém thi vat liéu gia cong phdt sinh bién dang dan héi réi
mau chong chuyén thanh bién dang déo, bé day a ban diu suy bién thanh bé
day a,, phoi chuyén dong theo mat trudc clia dao va chju thém mot bién dang
phu do ma sat v6i mat trude dao. '

* Khi nghién ctru t6 chitc t&€ vi khu vuc tao phoi di chiing 16: Trudc khi
thanh phoi, 16p kim loai bi cit qua mot giai doan bién dang, khu vuc nay goi la
mién tao phoi (AOE).

- OA: DPuong phat sinh bién dang déo dau tién.

- OE: Dudng két thiic bién dang déo.

- OA, OB, OC, OD, OE: 1a nhitng mat trugt, kim loai bi trugt theo mat dé.

Trong qud trinh cét, viing tao phoi AOF di chuyén theo dao, viing nay rong
hay hep phu thudc vao nhiéu yéu t6: vat liéu gia ¢ong, hinh dang dung cu cit,
ché€ do cat... nhung chd yéu phu thudc vao téc do cit.

Toc do cat cang cao, mién tao phoi cang hep c6 thé din dén vai phan trim
milimet v coi nhu X&y ra trén mit phing OF nghiéng véi phuong chuyén
dong dao mot géc 6 (0 goi 1a goc trugt: dic trung cho hudng va gid tri bién
dang déo trong mién tao phoi). '

tgh = cosy/(k-siny) (3.a)

2. Cac loai phoi tién

Tuy theo diéu kién gia cong cu thé nhy: vat lidu gia cong, ché do cat (v,
t, s) va thong sé hinh hoc cila dao (y,@) ¢6 thé cho cdc phoi khic nhau,
hinh 3.2.

Theo Pro.Time (1870), cac dang phoi hinh 3.2 dugc phan loai nhu sau:

- Phoi phan 16, hinh 3.2.a.

- Phoi x&p, hinh 3.2.b.

- Pho1 day, hinh 3.2.¢, d.

Ba loai nay goi chung la phoi trugt, vi qua trinh hinh thanh ching ¢é lién
quan dén (tng suat trugt.

- Phoi vun, hinh 3.2.e: loai ndy qué trinh hinh thanh ¢6 lién quan dén
ing sudt kéo.
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Hinh 3.2: Cdce loai phoi
a. Phoi phan 16, b. Phoi xép
¢, d. Phoi ddy: e. Phoi vun

2.1. Phoi phan t6

Thudng xudt hién khi gia cong vat ligu gion véi t6c d6 cat nho. Phoi gém
cdc phan t6 riéng biét, cé hinh thii trong tu nhau, khéng dinh chat vao nhau
hoac chi lién két y&u v6i nhau, Quan st ¢6 su hinh thanh mat trugt. Vé mat
vat Iy n6 1a mat xdy ra ph4 huy su lién két clia csc phan tir vét liéu theo chu ky.

* Hinh thanh trong diéu kién:

- Gia cong véi tdc do cit thap.

- Géc truGe nhd. |

- Chiéu day cat ldn.

- Vat liéu gidn.
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2.2. Phoi xép

Bugc tao thanh khi gia cong vat lieu déo. Mat trugt chi hinh thanh ma
khong xuyén qua chiéu day 16p cit. Cho nén phoi cé dang dét, céc phan ti
khong roi nhau. Trong nhitng diéu kién cy thé ¢6 2 loai phoi duge hinh thanh:

- Tao phoi x&p ¢6 leo dao:

+ Vat li¢u gia cong 14 déo (Fe, Cu, Al.".).

+ Goc trude ¥ nhd.

+ Chiéu day cit a 16n.

+ Co hién tuong bam dinh manh gitta phoi vi bé mat trudc.

- Tao phoi xé&p khong ¢6 leo dao:

+ Vit liu déo ndi chung.

+ Géc vy Ién.

+ Chiéu day cat a nho.

+ T6¢ d6 cir cao.

+ Boi tron thich hgp, mat truée mai béng cao.

2.3. Phoi day

Phoi ¢6 dang day dai hodc xodn. Mot mat rat béng, con mat kia thi cé
dang rang cua. Thuong gap khi gia cong vat lieu déo, dai véi budc tién nho.
toc d6 cit 16n.

Hinh thanh trong nhitmg diéu kién tong tv phoi x€p khong ¢6 leo dao.

2.4. Phoi vun

Cac hat phoi khong dinh vio nhau, hinh thd ciia ching khéng theo quy
ludt ndo. Khéng cé sir hinh thanh mit trut, bé mit dit lan xudng dudi xung
quanh miii dao, do d6 né d€ lai nhing véT 16m t€ vi 1én bé mat gia cong lam bé
mat khong nhén, dong thoi sinh rung dong khi cit.

Phoi vun hinh thanh trong nhiing diéu kién twong tur phoi phén t6.

I1. BIEN DANG KIM LOAI TRONG QUA TRINH CAT

1. Bién dang binh quan (BDBQ) va bién dang t8ng cdng (BDTC)

Bién dang kim loai 12 nguén géc phét sinh ra cac hién tugng: luc, nhiét,
ma sdt, hod 1ong... Nghién cttu sy bién dang trén dién tich cit, ta néu 1én hai
khai niém:
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- Bién dang tong cong (BDTC): Sy bién dang toan bd hat tinh thé kim loai
trén dién tich 16p car.
- Bién dang binh quan (BDBQ): Sy bién dang trung binh cua I8p cit ta coi
1a bién dang I6p kim loai cach 1udi cit mét doan a/2.
83 di ¢6 2 khéi niém trén vi bién dang trén dién tich cat khong déu gin
ludi cit thi kim loai bi bi€n dang nhiéu hon. Tir khai niém trén ta cé:
BDTC = BDBQ.F,,, (3.b) '

AL T

Hinh 3.3: Dién tich lop cat

Nhan xét:

Khi so sdnh 2 qud trinh cdt ma S x t bdng nhau ta cé thé so sénh bang
bién dang déo tong cong nhung khi S x t khdc nhau ta phdi so sdnh bdng bién
dang binh quan. '

Moéi loai bién dang dic trung cho méi hien tugng khéc nhau.

Thi du: BDTC dic trung cho su tieu hao cong sudt cit got.

BDBQ dic trung cho hién tugng co rdt phoi...

2. Cac nhan t8 anh hudng dén bién dang

Su bi€n dang cba kim loai phu thube vao nhiéu y€u to vat liéu, luc cit
hinh dang dao, ché do cit...

*

2.1. Anh hudng ciia kim loai gia cong
- Vat liéu déo: Néu Z; cao khé bién dang va ngugc lai.
- Vat ligu gion: Do cimg HB cao khé bién dang v nguoc lai.
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Zg: Biéu hién siic lign két mang kim loai, khi Zg hoi cao sy lien ket chat
ch& nén lyc cit [6n méi c6 thé lam bign dang chiing.

2.2. Ché do cidt (v, S, t)
- Anh hudng ciia t: khi t bien ddi thi b thay déi, a khong déi do d6 BDTC
thay déi. :

- Anh hudng cia S: khi S tang thi b = cos t, a tang dan dén BDTC tang it,
BDBQ giam va nguoc lai,

- Anh huong cua v: khi tang v thi F ¢ = cos (St) nhung nhiét cit tang lam
bién dang thay d6i nhur sau:

+viang tir 0 dén 50 m/phdit, nhiét tang. h¢ s6 u ma sdt tang, luc can cat
got tang do d6 bi¢n dang tang.

+ v > 50 m/phit 16p phoi tiép xdc mat trude chdy ra tao ra 16p bén trén thi
H ma sdt giam do d6 bién dang gism.

2.3. Hinh dang hinh hoc ctia dao

- Géce thodt y: khi v tang thi géc cat 8 gidm, sy chen €p kim foai trong khi
cat it. phoi thodt dé& nén bien dang giam.

- Gdc sde o o 16n ma sét gifta dao va chi tict gidm, bién dang giam.

- G6e ¢: khi ¢ tang thi b giam v a tang (vi b =1t/sing va a = s.sing), do d6
bien dang thay d8i theo ham sin nhung néi chung ¢ ting bién dang giam.

- Bédn kinh mifii dao: khi tang r bdn kinh miii dao thi bién dang tang. Ngoii
cdc yeu 10 ké trén cdn can ké dén 1a dung dich tuéi: dung dich tusi thudng 1a
giam nhiét va boi tron do dé bign dang giam.

M. CAC BIEU HIEN CUA BIEN S
DANG KIM LOAI t - =

Phin ndy nghién ctiu mOE 50 dac trung ‘T 4/_/: S
cho bi€n dang, d6 13 co s¢ dé xic dinh céc o e
nguyén nhin can trd qud trinh cit got va cé \
bien phap khic phuc. a

1. Hién tugng co phoi Hinh 3.4 Dién tich lop cit

1.1. Hién tugng

Du6i tac dung cia luc ca, phén kim loai chiu bién dang déo mang tinh thé
X0 léch va trugt 1én nhau theo phueng luc tic dung am cho chiéu daj phoi co lai,
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ochiéu day phoi 16n 1én, hién tuong d6 goi 1a
co phoi. Néu cho ring thé tich khéi kim loai
trudc va sau bién dang khong doi va b= b thi
ta co:

K=L/L,=afa=F/F (3.c)

K: H¢ s6 co phot.

L. a: Chiéu dai, chiéu day 18p kim loai
can cat.

L,, a: Chiéu dai, chiéu day phoi.

Phuong phdp xdc dinh hé s§ co phoi
dugc xdc dinh bing 2 phuong phip:

* Trye tiép: Po tryc ti€p chiéu dai day
phoi cét ra bing dung cu do chiéu dai hodc bang kinh hién vi.

K=F/F= {ﬂ = ﬂ}

S,t LSt
K —cosy

Bién ddi ta c6: igB=—"— (3.d)
| siny

Hinh 3.5: Hién niong co phot

* Gidn ti€p: Do chiéu dai phoi va can trong lugng phoi (4p dung phoi dai
tir 5 + 10mm).

3
K = G.10
¥S.tL,
Trong d6: G : Khéi lugng phoi.
v : Khoi lugng riéng.
S, t : Budc tién dao va chiéu sau cét.
L, :Chiéu dai cit phoi.
Nhan xeét:
- Khi K tang dan dén bién dang binh quan tang va nguogc lai.
Vidu: Hep kim titan BT2:

3.e)

v = 3m/ph K=16
v =35+ 50m/ph K=1
v = 100m/ph K=0.8 .

- Cic nhén 16 [am bién dang binh quan tang lam cho K tang.
- Neudi ta chitng minh duoc bign dang déo s& cuc tiéu khi K = |.
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2. Hién tugng leo dao (phoi bam)

2.1. Hién tuong

Thuat ngir "leo dao” (tiéng Anh "Built
- Up - Edge”, viét tat 1a BUE). Hién tugng
leo dao 1a hién tugng c6 4nh hudng rat 16n
dén qud trinh cit nhu lam thay d6i géc do
dao, lyc cat, nhiét cat... va chat luong bé
mat gia ¢dng. Hinh 3.6 mo ta hinh anh
cua {eo dao.

Khi cét phoi day trén mat trude dao ké ngay ludi cit thudng xuat hiér
nhiing 16p kim loai c6 cdu tao t&€ vi khic véi vat liéu gia cong va dao, néu Idy
kim loai nay bam chic vao dao thi goi 12 leo dao.

Do bi€n dang 16n d¢ cimg leo dao = 2,5 + 3,5 1an d¢ cimg vat liéu gia cong.

Hinh 3.6 Hién tuong leo dao

Hinh 3.7: Cdc loai leo dao

2.2. Cac loai leo dao

Nhiéu cong trinh nghién ctu cho thdy ¢6 2 loai leo dao:

- Leo dao 6n dinh: Nam doc theo Iudi cit trong sudt qud trinh cit, loai niy
g6m mot s& I6p song song v6i mit truSc, hinh thanh khi cit thép véi chiéu day bé.

- Lo dao chu ky: Gom hai phdn, phdn nén sét véi mat trude cia dao (1a
leo dao loai 1), trén nén 1a phén thi 2 £0i la phén 151 sinh ra v mat di nhiéu
14n trong mot don vi thoi gian. Su xudt hién leo dao lam cho géc cét cha dao
trong khi cdt ludn luén thay déi.

Thi du: Thuc nghi¢m khi cat thép 45 bing dao thép gi6 (khéng tudi ngudi)
chiéu cao clia leo dac bing 90,7um.
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2.3. Giai thich

Diéu kién hinh thanh va mét di cla leo
dao c6 thé giai thich bing hinh 3.8

Trong dé:

T: Lyc ma sat gilta phoi va mat
trude dao.

S : Luc thoét phoi.

O: Luc ma sat trong néi bo kim loai Hinh 3.8: Cdc luc tdc dung
bi Cgi[_. trong hién tuong leo dao

Do mat trude chiu dp luc 16n va do mat trude khong tuyét d6i nhan nén 16p
kim loai ndm sat mat truGe c6 t6¢ d6 di chuyén cham, trong diéu kién khi
thang luc ma sét, trong ndi bd kim loai s& nam & mat trude dao tao thanh leo
dao khi 7 > S+ O hinh thanh leo dao. Khi chiéu cac h I6n dan stc bim leo
dao giam 7'< S + O lap titc leo dao bi phd huy (cuén theo phoi) qué trinh lai
lap lai.

2.4. Anh huéng cta leo dao

- Khi gia c6ng tho hién tugng leo dao ¢6 loi vi nd lam tdng goéc trudce, phoi
thodt dé, ngoai ra nd bao vé Iudi cit.

- Khi gia cong tinh ta khong mudn
c6 leo dao vi né 1am hut kich thude va
lam giam chdt lugng bé miit gia cong,
gay rung dong khi cit got.

~ 2.5. Cach khéc phuc leo dao

- Diing bién phap giam ma sit giita
phol va mat trudc dao, tang géc trudc,
mai béng mat trudc, dung dung dich
tudi ngudi...

- V1 tdc d6 cit 1a nhan t6 anh hudng
nhiéu dén leo dao nén ta sir dung t6¢ do
ngoai viing leo dao nhu sau:

Gia cong kim loai d§ cing trung binh:

v > 60 + 70 m/ph

v > 250 + 300 m/ph

Hru 220 koo ko

= [~ I~ —=X
Hinh 3.9: Gia céng nhom
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3. Sy hod cimg

- Hién nuong: Do 16p kim loai tiép xiic véi dao bi bién dang, mang tinh thé
kim loai bi x6 léch di 1am do ciing tang lén goi 1a sir hod cting. Chiéu sau hod
ciing ¢6 thé t6i 2mm va do cling ¢4 thé tang téi 3 + 4 lan.

- Nguyén nhdn: Hoé ciing 12 mot biéu hi¢n cha bién dang deo vi vay nhan
t6 ndo 1am bién dang tang thi hod ciing nhiéu.

Thi du: Khi dao bi mén ban kinh cong hon Iusi cit tang do d6 bi€n dang
déo tang.

IV. CAC HIEN TUGNG XAY RA TRONG QUA TRINH CAT

1. Hién tugng rung dong

Trong qud trinh cét got ludn ludn phdt sinh ra rung dong, lam anh hudng
dén chat luong gia cong, dé gy miii dao.

C6 2 loai rung dong: rung dong tr rung va rung dong cudng buc (con goi
I3 rung dong ty chan va ngoai chén).

1.1. Rung dong cuong bie

Sinh ra do cdc nguyén nhan sau:

- Luc cit got khéng déu do thyc hién cat got gidn doan nén lugng du gia
cong khong déu.

- Luc ly tam do cdc bo phan quay khong can bang (mét can bang dong)
gay nén. _

- Rung dong do cic may bén ngoai tdc dong.

Khéc phuc rung dong cudng bic: tang do cing ving mdy, dao, d6 gi,
nang cao do chinh xé4c khi ch€ tao phoi, dat nhitng mdy khi 1am viéc ¢6 do
rung dong Idn: dap, dot, rén... xa nhitng mdy lam viéc chinh xdc.

1.2. Rung déng tir phat

Sinh ra do cdc nguyén nhan sau

- Luc ma sét giita phoi va dao bi€n déi (trong khi cat phoi vun, phoi roi).

- Sir hod citng khong déu.

- Sur thay d6i d6 cao h ciia leo dao.

Cac nguyén nhan trén hinh thanh trong khi tao phoi né chi cé thé€ khac
phuc giam bét chit khong thé loai trlr hoan toan.
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2. Chit lugng bé mit gia cong

Chét luong bé mit gia cong cla chi tiét duge danh gig bang 2 yéu ta:

- Co ly tinh I6p bé mat.

- D6 béng 16p bé mar gia cong.

Phén nay ta nghién ctru vé d6 béng bé-mat gia cong vi né bidu hién r&
It nhat sy anh hudng cia viéc chon dao, ché do cit téi chat luong bé mat
gia cong.

Ngudi ta chia cdc chi tiéu Ra (d6 cao trung binh s6 hoc), Rz (d6 cao nhdp
nho), chia do nhén ra 14 cip V1 + V14 theo tiey chuan cit va cap chinh xéc IT
g6m 20 cap (ITO1, ITO, IT1... IT18).

2.1. Anh hudng ciia d¢ bong bé mat t6i tinh nang 1am viéc cua chi tiet

- Tai dinh 16i 16m gay ling sudt tap trung tai d6 néu dé ban v &m uGt gdy
an mon kim loai.

- Boi véi méi ghép: do nhap nho dé bj nén lam thay doi dac tinh
méi ghép.

* Nhitng nguyén nhan chii Yéu va bién phap khéc phuc,

biéu ki¢n gia cong:

- Vat ligu gia cong qui mém dé hinh thanh leo dao, gay rung dong, do
béng giam.

- Vat li¢u gion: phoi vun, Iyc ct thay di gay rung dong, do bong giam.

2.2. Anh huéng ché do cit

Tinh chiéu cao vét rang lugc dé lai trén chi tigt do qud trinh gia cong.

- Trudng hop tién, bao, khoan, khoét, doa... ¢6 ban kinh miii dao r = 0,
Chiéu cao cta tam gidc chinh 1a chidy cao rhip nhd h do dang hinh hoc mii dao
chép lai, tinh theo:

H=-— S 3.9
cotge + cotg g,

- Khi tién, bao... lusi cit ¢6 ban kinh r =0 hodc phay bing dao phay truy.
Chiéu cao h ca tam gidc cong, hinh 3.10 chinh 14 chiéu cao nhip nhoé bé mat
do profin dao tién hay dao phay sao chép lai, tinh theo:

g2
h 3 (3.2)
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Qua hai cong thic thay ring, h giam khi gidm S, gidm géc ¢ va @, va ting
ban kinh miii dao r.

r>0

Hinh 3.10: Anh huwdng cva mili dao dén bé mdt chi tiét

Nhdn xér: Muén gidm chiéu cao nhdp nho a c6 thé giam S, ¢, ¢,, Vi r
nhung chi ¥ ring:

- Giam S 4nh hudng dé€n nang suat, chi tang khi cdc y&u t6 khac da
gidi quyét. :

- Gidm @, ¢@,, thi lyc P, ting phu thuoc hé thong mdy dao c¢é cing
vitng khong.

- Tang r d6i v6i dao hop kim mai r 1a khé khan, do vay ngudi ta c6 thé
thay bang tudi cat ndi ti€p ¢6 ¢, =0c6 f=1 + 2 mm.

2.3. M6t s6 thong sé Khac

pm
h b
A
N 100
\\ \
A > - 80
I 60
40
i - m/phit 20 —

vV, V=60:70 V=100 20 60 100

Hinh 3.11: Cdc thong sé dnh hudng dén dé béng
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- T6c do6 cat: Trong céc nhan
16 ch& 46 cit thi t6c do c¢6 anh Ra a

hudng 16n nhat dén do béng. ;
+ Vat lieu déo: Khi toc do cht /\
Ra

ngoat ving hinh thanh leo dao bién _
dang khi cat gim, it rung dongnén 7 vV O S
d9 béng tang (v > 60 = 70m/ph).

+ Vat lieu gion: G t6c do thip
phoi dit theo bién gidi han tinh thé
nén d6 béng thdp, & t6¢ do6 cao tinh / / /—

thé bi cdt ngang nén nthip nho bé

miét gidm. 0 ¢ O a O y
- G6c sau o Khi o tang, dien  Hinh 3.12: Anj, huong ciia cdc yéy 16
tich ti€p xiic dao va chi tiét giam, dén dg béng

ma st giam, do béng ting.

- Gée cit yv: Giam géce cit § (tang y) thodt phoi dé& hon, phoi it bién dang,
do béng tang.

- Dung dich tron nguéi: La mot nhan t6 anh hudng 16n dén do béng, chon
dugc dung dich tron ngudi thich hgp trong cuing mét diéu kién gia cong c¢6 thé
nang cao d6 béng len mot cép.

V- DUNG DICH TRON NGUOI (TUGI NGUOT)

1. Tac dung cda dung dich tusi trong qué trinh cit

- Dung dich tu6i trong qu4 trinh cét 1am giam nhiét d6 khu vire cir, lam
tang dugc téc do cét, dao bén hon, do béng ting.

- Nang cao duge d6 chinh xic kich thudc (chi tiét va dao khéng giin né
vi nhiét).

- Boi tron ma sét do d6 giam cOng suat cit,

- Trong diéu kién c6 bsi tron qud trinh cit o6 the chuyén tr phoi rdji, xép
sang phoi day.

2. Yéu céu ¢ ban cia dung dich tusi

- Thu nhiét t6t véi tc dd lam nguoi cao.
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- Phai ¢6 tinh béi tron ¢6 loi cho Viéc nang cao nang suét, 4o béng bé mat.

- Phai ¢6 tinh 6n dinh hod hoc, khéng tidc dung hod hoc véi chat khic. oxXy
hoa khong giy bién chat.

- Khong c6 axit, kiém manh lam gi may va hong do cong nhan.

- Khong ¢6 mui kho chiu, khong doc va gay hai sitc khoe cong nhan. Hién
nay dung dich tudi dang diing van con nhugc diém mai hang khé ngi, c6 hoat
tinh Iam gi mdy.

3. Mot s6 dung djch tugi thong dung

3.1. Nudce tudi

* Thanh phan:

- Loai 1: Nude + (1 + 1,5)% NaNO;, + (0.4 + 0,6)% Na,CO,.

- Loai 2: Nudc + (0.25 + 0,3)%NaNO, + (1 + 1.5)% Na,CO..

Sy ¢6 mat NaNO,, Na,CO, 1am mém nudc, tang tinh boi tron.

* Pha che:

Pha Na,CO, véi H,0 & 38°C sau dé d6 them NaNO, d€ 12 gid sau dé dem
loc va sir dung.

* Uu diém: Ré tién dé pha ché, 1am ngudi 16t, khong gi, dé bao quan.

3.2. Dau hoa tan nhii twong (Emunxi)

* Thanh phan:

Nudc xa phong + axit hitu co + cén. Dung dich nay ¢6 mau sita, mij hang.

tinh luu hod cao, néu thém vao dung dich | luong Iuu huynh ta duge dau hoa
tan c6 hoat tinh cao.

* Cong dung:

O nuéc ta nha may Co khi Ha N¢i sir dung loai nudc boi tron sau:
- Khi mai: 5% émunxi + 3% CaCO, + 2% Na,NO, + H,0

- Khi tién phay: 3% émunxi + 3% CaCO, + 0,3% Na,NO, + H, ;O

Khi gia cong trén médy chinh xdc pha thém déu chay mdy, hoiic nhya thong
(:hcmfJr gl.

3. Dawv tuéi
- Thdl’lh phan bao goém céc loai ddu khodng vat, dau hén hgp, dau thuc vat,
dau dong vat.

+ Loai I: 20% m& lon + 2% luu huynh (bot) + 39% déu hod, 39% ddu may
50 10.
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+ Loai 2: 20% ddu mdy den + 2% luu huynh (bot) + 39% ddu hoa, 39%
dau mdy s& 10.

Tac dung: chi y€u la boi tron, hit nhiét va tham nhap kém, thudng diing
khi gia cong tinh.

4. Phuong phap tuéi dung dich

4.1. Yéu cau Khi tuéi

- Tudi ding vao viing cédn tudi.

- Pu luc, lugng cén thiét.

- Khéng anh hudng dén céng nhan san xuat.

any!

S

() (b) (c) ()

Hinh 3.13: Cdc phiong phdp tueéi nguoi

4.2. Cac phuong phap tudi ngudi

- Khi tién: Khi tién phuong phdp thong dung la tudi tir trén xudng, viéc
twdi don gian nhung can luu lugng 16n mdi dam bao yéu cdu cédn thiét (hinh
3.12a). Khi gia cong kim loai cting ngudi ta diing phuong phdp tudi tir dusi
lén. phuong phdp nay c6 wu diém 12 tudi truc tiép vao ving c6 nhiét do cao
nhung can dam bdo kin, tranh dung dich vang ra ngoai (hinh 3.12b). Ngoai ra
con dung phuong phap d6i luu, phuong phip ndy chi yéu lam nguoi dao, bdo
v¢ 16t nhung ché tao dao phiic tap (hinh 3.12c).

- Khi phay: Tudi dung dich dat & phia dao di ra khoéi cung tiép xic (d€ dao
khot bi tudt)chinh 3.12d).

4.3. Luu lugng tuéi

Luu hugng tuéi phy thude vao phuong phap gia cong va tinh dung dich:

- Khi tién : tudi nude, dau hoa tan (10 + 12) lit/ph.
- Khi phay : (i nude, dau luu hod (10 + 20) lit/ph.
- Khi mai : tusi H,O, dau hod tan 20 1it/ph.
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Cit ren, cit banh ring  : H,0, dau Iuu hod (3 + 4) lit/ph.
- Chuét : dau Iuu hod (1 = 3) lit/ph.

5. Nhimg cha y khi ding dung dich tudi ngudi

- Chon diing dung dich can tuéi.

- Kiém tra dung dich trudc khi dung:

Kiém tra c¢6 nhiéu bién phap nhung chl yéu va don gidn hon ca la ding
phénoltaléin. Kiém tra tinh an modn ciia dung dich bang céch nho phénol vao
dung dich, néu khong xudt hién mau hong chimg t6 dung dich ¢6 axit, ta cho
thém vio dung dich mot it Na,CO, dé trung hoa (phai pha riéng & 38"C réi mdi
hoa Ian). Mit khéac, phai kiém tra néu dung dich phén 16p thi phai huy dung
dich d6 bang cich nhd dung dich dé 1én | tAm kim loai, néu sau 30 phiit dén 1
2i0 khong ¢ vét 6 thi dung dich d6 dung dugc).

- Luu luong tudi vira du.

- Chd ¢ an toan lao dong.

- Piing k¥ han thay thé dung dich.

Cau hoi én tap chudng 3

1. Gidi thich qua trinh hinh thanh tao phoi?

2. C6 nhitng loai phoi nao, dac diém va céch thirc tao ra cac loai phoi d6?

3. Trinh bay cac bidu hién bién dang cla kim loai (hién tudng co phoi, leo dao) va cach
khac phuc?

4. Cac hién tugng xay ra trong qua trinh cit?

5. Néu yéu cau, dac diém clia dung dich tran ngudi, trinh bay mot s& dung dich tron ngubi ma
em biét?
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Chuong 4

LUC CAT KHI TIEN
(3 tiét)

Muc tiéu bai hoc

- Nghién ciru tac dung ciia cac luc |&n dao cat, phéi, may.

- Trinh bay phuong phap téng hgp va phan tich dugc Iyc cit.

- Gidi thich dugc tac dung ciia cac luc ten dao cat, phoi, may.

- Gidi thich dugc cac nhan t6 anh hudng d&n luc cit va tinh dugc Iye cat.

NOI DUNG
L. KHAI NIEM

Muén thuc hién mot qua trinh cat, dao nhan mot ¢ong do dong lyc mdy
cung cép, nhd dong luc nay dao tic dong va cit cc phan thira kim loai. Nguoc
lat, phan luc ciing s& tac dung tré lai vio dao mot luc bang luc téc déng tir dao
vao phoéi nhimg nguoc chiéu 201 1a phan Iye.

Dao muén cit got duogc khong nhimg phai thing duogc luc lien keét trong
ndi bé tinh thé kim loai ma con phai thing dvge lirc ma sat, cong dé dudi dang
fwe goi 12 lyc cit, phan Iuc len dao goi 12 Iye can cat got.

IL. PHAN TICH VA TONG HOP LUC

Khi cét, phoi tic dung len mat trude cda dao, phan tich luc bao gbm luc
phap tuyén N[, luc ma sat F, phan tich twong ty mét sau ¢6 phdp tuyén Fz \
luc ma st F,. Hop Iyc R 1 tong hop céc luc lén dao tién. DE tién nghién ciu,
ngudt ta thudng phéan lyc tong hop lucR theo cdc huéng tiép tuyén, hudng
kinh vi nguoc véi huéng chuyén dong chay dao.’



R
Hinh 4.2: Phan tich luc thanh phén

Teén goi : Ex - Goi 1a lyc chiéu tryc hay Iyc chay dao.
P, : Goi 1a lyc huéng kinh.
P, : Goi 1a lyc ti€p tuyén hay luc vong.
Trong dé:
P : Lyre chay dao tac dung nguoc hudng véi huéng chay dao (P can dé tinh do
bén chi ti€t trong chuyén dong phu, do bén dao cdt, cong sudt co cau chay dao).

P Luyc huéng kinh ném trong mat phang nim ngang va vudng goc voi
dudng tam chi tiét.
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f’z: La lyc ti€p tuyén tic dung theo huéng chuyén dong chinh, trén mat
phing thing dimg va c6 tic dung can tr& chuyén dong chinh.
Ta c6 véeto R= f’x + 1_5,, + 1_5Z = f’n + 132 (4.2)

D6 16n P=yP’ +P7+Pp’ (4.b)

Khi cat bang dao tién ¢ = 45°, 4 = 0", ¥v-= 15" ta ¢6 cdc quan hé sau:

P:P,:P~03:04:05. Thay vaiotac6 R = 1,1 +1.8 P,. Ta ¢6 géc hop
béi (P,.R) = y = 25°+ 40". Tir d6 cho thdy Iuc can chinh P, khong nho hon lue
18ng hop bao nhiéu, vi vay ta chi yé€u nghién ctu luc ¢4t 13 P,

IIL. TAC DUNG CUA LUC LEN DAO VA PHOI

1. Tac dung cta luc ién dao

P, gay ra uén dao theo phuong thing

‘%

7 {
ding, do d6 muén dao [im viéc ta phdi dam
bao sao cho: / m‘

Pl
Gu = < [Gu] (40)
W
Trong dé:
L : Chiéu dai dao chju uén.
W,: Modun chéng udn, véi than dao
¢ ti€t dién hinh chir nhat W, = BHY6.
Thén dao ¢6 tiét dién hinh tron
W=1DY32 (em. (4.d)
P, 1a lyc ddy dao ra khéi phoi gay
nén l¢ch tam dao nhung do nhd nén nguoi

ta thudng bo qua. Hinh 4.3 Luc téc dung ciia dao
P, gay uén dao theo phuong ngang. vao phoi

2. Tac dung clia cac Iuc 1én may

Véi tic dung cia luc cit 132 tao ra momen cat M, = P,D/2, M, gy xodn truc
chinh, u6n trong banh rang mdy, muén cit got dugec M. < [Mt] [Mt] la mémen
x0an 16n nhat cho phép ma truc chiu duoc.
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]_,:"Y két hop véi f’x gay udn truc chinh va thong qua ban dao gay uén
truc tron, truc vit me. |

P, gay nén truc chinh do dé can chd ¥ khi chon 8 lan truc chinh, P, gay
can trd chuyén dong ti€n gay udn cic chi ti€t mdy, lam ting 4p luc cha ban.
dao lén ranh trugt, lam mau mon rdnh truot.

3. Tac dung ién vat gia cdng

Hop luc P, P, tao ra momen xodn vatvausn vat: P, +P, =Q  (4e)

Q gay ra saj s6 vé dudng sinh lam cho chi ti€t ¢6 hinh tang trong hoac yén
ngira, day la sai s6 hinh hoc clia chi ti€t gia cong, sai s6 d6 phai dam bio:

QL'
f= <f 4.f
LES] (f] | (4.9)
Q =1;Py2 + Px’ (4.)
Mam cap Toc kep

F;‘_‘ Miii tam /

O — % I e =

Hinh 4.4: Cdc truomg hop tién ngoai

Trong d6:
L: Chiéu dai chiu uén (mm).
m: Hé s& ciing vitng.
E: M6dun dan héi (KG/mm?):
+ Thép E = 2.10° KG/mm?
+ Gang E = 8.10° KG/mm?
J: Mémen quén tinh J = 0,05 d*(mm®).
[f]: D6 vong cho phép
+ Gia cong th6 [f1=0,2 + 04
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+ Gia cong tinh [f] = 0,05 + 0,1
Né&u khong dam bao diéu kién trén ta phai ding bién phdp ting céng vimg
hodc thay ddi ché d¢ cit (giam t).
Nhur tren ta da bi€t, luc can cit got bidu thi mifc d¢ tiéu hao céng suat do
dong lyc mdy cung cap. Muén Iam viéc duog thi phai dam bao:
Ny €Ngem

oy —

Trong dé: PV

KW (4.h)

® 60.1020
P,: Luc cit (N)

v : Van t6c (v/ph)
N.p Nyt Cong suélt cit got, cong suat dong co (KW).
N: Hiéu suat mdy.

IV. CAC NHAN TO ANH HUGNG TGI LUC CAT

1. Vét liéu gia cong

Tri s6.1yc cat phu thuoe vao vat liéu gia cong va co 1y tinh vat lieu, vi du
nhur luc cét khi tién vat liéu déo 1én hon khi tién vat liéu gion.

Ngudi ta quy udc tién thép c6 o = 75KG/mm?, tién gang c6 do ciing bing
190HB 1am tiéu chudn, khi cit vat liéu khic s& didu chinh béng cich nhan
thém he s¢ Ky,.

g
Dai v6i thép: K, =(=B)"™
P vL (75)

HB np
(56)

2, T8¢ dd cit S~

Néu tang t6c do cat ldc ddu Iuc cit
giam mot chit vi c6 xust hién leo dao
lam bién dang gidm, sau dé bién dang
tang lén do ma sat 1dm tang leo dao, 20 40 60 80— V(m/p)
cudi cling thi bién dang gidm manh nen o thi si¢ ph
bién dang 6 bi€n ddi nhu hé s6 co phot. thude ctia luc cdt vao vgin' 16¢ it

D6i véi gang: Ky =
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3. Géc sau «

Néu o cang 16n thi luc cit giam vi ma sat dao 1én chi tidt giam nén bién
dang giam.

4, Goc trude y

Neéu gdc trudc y I6n phoi thodt d& hon, dé gay bién dang lam giam luc cit,
qua thuc nghiém anh huéng clia y dén I_ix . 13\_. nhi¢u hon 1a f’,

5. Géc léch chinh ¢

Véir =0, khi c§ dinh t va S, néu ¢ tang thi chiéu day cét tang do dé he s6
co phot giam dan dén I_f’x glam.

Néur# 0 thi @ <60°. P, gidm, néu ¢ tang > 60 thi P, tang vi khi ¢ >
60" chiéu dai phin cong ludi cit tang, bién dang tang do dé ﬁz 1ang (so
vdir = 0).

Qua thyc nghiém cho thay:

¢ tang. P, giam, P tang. mar khéc vi P, = P, cosp, P, = P_ sing

6. Goc nghiéng phu ¢,

Goc nghiéng phu ¢, anh hudng khong 16n dén lyc cat, ¢, tang thi chiéu dai
doan cong [udi cit phu tang. bign dang tang din dén luc cat tang,

7. Ban kinh mii dao r

Khi r tang 1am l3x . 13\. tang vi bién dang ting, f’_\. giam do géc nghiéng
chinh ¢ & phan cong lusi cit giam.

8. G6c nang A

Néeu A thay doi tir (-5" = +5") thi hdu nhu khong anh hudng dén lyc cit.
Néu 2 tang dan dén hé 56 co phoi tang. dp luc phoi lén mat dao tang lam hé so
ma sdt tang, dan dén céc lyc cit déu tang.

9. Vat liéu 1am dao

Chu yéu la anh hudng cua ma sat gifta vat liu dao va phoi. Néu quy uée
luc cat thép gi6. hop kim cing BK la 100%.

Cél bang dao TK.... 12 90 + 95%

Cit bang dao sir,... 1a 88 = 90%
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10. Do mon dao h,

P6 mon dao 1am cho mat tiép xiic véi cic mét lam viéc, bdn kinh miii dao
r tang, giam & bo phan cét (v, o) 1am bién dang ting, luc cit tang 1 rét.

11. Dung dich tudi _
Tudi dung dich 1am ma sdt gidm ddn dén Iuc ct giam.

V. CONG THUC TONG QUAT TINH LUC CAT

Téng hop 1t ca cac y€u 16 anh hudng dén luc cdt & trén ta cé cong thic
thyc nghiém dé tinh do 16n P, khi chon tién ngoai nhur sau:
P, =C, 0.8 v K (KG) (4.0)
Trong d6:
P,: Luc cit.
P, Luc hudng kinh.
P, : Luc doc truc.
- G, He 50 tuy theo vat liéu gia cong (bang 17 trang 17 CDCGCC)
- 1, S, v ch& d¢ cat khi tién.
- Xor Y,,, npz: S8 mii (bang 17 CBCKGCC).
- K Hé 56 hi¢u chinh phu thudc vao cdc yéu t6 anh hudng dén luc cit:
K[m = K'mZ'K'yw I(q’z' Krz' T Kh (4'.])
lan luot 1a hé s6 hiéu chinh vé vat liéu gia cong, goc trude, ban kinh, miii
dao, do mdn dao... Tra bang 18-19 (CDCKGCC). Twong tu nhu trén d6i véi
P,, P, chi thay chir z bing chir x,y.
1. Tinh céng suat cit
Nhu trén ta biét lyc cén cit got bidu thi mife d¢ tiéu hao cong suét do dong
luc mdy cung cdp - muén lam viéc duge thi phai ddm béo:

Nub = NdL
PV

- Trong d6: N, = —= (KW)
5 60.1020
- Bon vi: P, (N), V(m/ph)

N, Cong sudt dong co.

n: Higu sudt mdy.
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Chii y. Trong khi tinh cong sudt ta bo qua P,, P, vi qué nhé so véi P, v
coi P, tiéu hao céng suat mdy cung cap.
Ta cling bo qua cong suét chay dao trong cong thic:

= S W) viP, qué nho.
60.1020.1000

s

2. Thidy _

Ngudi ta tién doc mét truc D = 50 + 0,2mm chiéu dai L = 300mm. Vit
liéu thép cacbon keét cdu < 0,6% C khong vo cimg o, = 75KG/mm’, tir phéi cé
dudng kinh Dy = 54 bing dao hgp kim citng TSK10 ¢6 két cdu nhu sau: E = 20
X 30; ¢ =45 ¢, = 10" y = -15% & = 0. Qua trinh cit khong tudi nguéi, tuéi
bén trung binh cia dao T = 50 phit. X4c dinh ch& d¢ cit khi gia cong trén may
1A62, bi€t chi ti€t gd trén hai mifi chéng tam.

Bai giai:

1. Chon chiéu séu cdt:

o D, -D _ 54-50

‘ 2 2
cat la dat kich thude, vay t = 2mm.

2. Budr tién:

Tinh theo sifc bén can dao (Cong thiic 2a trang 8 CDCGCCK-2002).

= v BH[ol, (mm/v)
6.C, 1*".V™ K, |

Dua vao sic bén vit liéu lam dao, vat ligu gia cong chon vén tdc so b V,
= 190 m/ph (Bang 35-1) sach CDCGCCK.
Theo s6 lieu ban dau B x H = 20 x 30; [o], = 20KG/mm?.
I=1,5H = 1,5. 30 = 45 (mm)
Theo bang:
- (11-1): C,, = 300; X, = 1,0; Y, =075 n,=-0,15
(12-1): K,,, = 1,0
(15-1): Ko, = 1,0; Kyp.= 1,25 K\, = 1. Vay K., =125
Thay vao céng thitc:
?\5/ 20.302.20
6.45.300.2'.1907% 1,25

Tinh theo siic bén co cau chay dao: (Cong thitc 2b trang 9 CBCGCCK-2002)

= 2mm <lugng du nhd> nén c6 thé chon mot Idn

S,= 0

=1,67 (mm/v)
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m

VK

133

Theo mdy P = 350KG

Theo bang (11-1): Cp,=339; Yp, = 0,5, Xp,= 1,0
(12-1}%K,,= 1.0 .

(15-1): Ko, =1; Ky, =2 KA, = 1. Vay K, =2
Thay vao cong thitc:

el U
LLL'C,, . T* V" Kpz

K=48 E= 2,1.10% J = 0,05.D% [fl = 0,01
Thay vao cong thitc:

48.2,1.104.0,05.504.0,01
; 1 T =0,6 (mm/v).
1,1.300°.300.2'.190-% 1,25

ChonS=5§, =06 mm/vong theo thuyét minh mdy chon S,=0,6
3. Van téc cér:

Tinh theo cong thirc: v = ?th":_é_“_ Kv (m/ph)

Theo béng (1-1): C, = 273, X,=0,15;Y, = 0,35, m=0,2
C@-13K, =10

(7-1%: K, =10

(8-1:K,, =10

(9-1): K,, = 1,0 K, =10;K, =10

(10-1):K,, = 1,0. VayK, =1

Thay vao céng thitc:
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60

273
V= 600.2.20,”-0’60,35
S6 vong quay trong maot phit:
n= 1000.V _ 1000.129
n.D 3,14.50
zDn _ 3,14.50.821
1000 1000

= 129 (mm/ph)

= 821 (v/ph)

Van tdc thire khi cat: v=

= 128.9(m/ph)

4. Tinh hec cdt:
- Luc tiép tuyén: P, = C, "8 VK, (KG)
=300.2".0,6"7.129""1% 1,25 = 246,6 (KG)
- Luc huéng kinh: P, = C,,.07SY v K (KG)
Theo bang (11-1): Cy = 243; X, =09 Y, =0,6; n,=-0,3
(12-1): K, = 1
(15-1): Ko, = 1; Ky,,=2; K?Lm,= 1
Thay vao: P, = 243.2".0,6"6.129% 2 = 155 (KG)
- Luc doc truc: P, = Cp ™S VK L (KG)
= 339.21.0,6".129"4 2 = 15(KG)
5. Cong sudt tiéu thu khi cdr:
P,v _ 246,6.129

Tinh theo cong thic: N = =
60.102 60.102

= 3,2 (KW)

P, :Luc cat (KG)
v Lantoc (v/ph)
N, : Cong suat dong co (KW)
S0 sénth v6i cong suat & bang, may lam viec dim bao an toan,

Cau hoi n tap chuong 4

1. Trinh bay c¢éch phan tich Iyc {trudng hop tién ngoai)?

2. Cach tinh cong sudt cat, lugng chay dao theo stc bén than dao, sic bén co cdu may?

3. Cac nhan 6 anh hudng dén Iuc cit?
4. Céng thie tinh toan luc ¢t va gidi thich cac théng s6 kem theo?



Chuong 5

NHIET CAT VA SUMON DAO
(2 tiet)

Muc tidu bai hoc

- Nghién ¢l tac déng clia nhiét t&i dao va sy mon cla dao.

- Hidu duge ngudn g8c clia st phan b6 nhiét,

- Giai thich dugc cAc nhan t& anh hudng téi nhiét.

- Gidi thich dugce cac giai doan mon dao, cac tidu chufn mon dao.

NO! DUNG

I. NGUON GOC PHAT SINH NHIET
1. Nguén g&c phét sinh nhiét

d. Hinh 5.1: Cdc truong hgp phdt sinh nhiér b
a. Khi gia cong thép
b. Khi gia cong gang

61



‘rong qua trinit cat got kim loai c6 sy chuyén hod cong sang nhiét, cong
do mdy cung cip dé:

- Géy bi€n dang déo trong 16p cit.

- Thang lyc ma s4t trén mat thoat va mat sat dao.

D36 chinh 1a ngudn géc chi yéu sinh ra nhiét cit.

2. Cong thirc tinh nhiét cit

- Tt nhiét luong cét sinh ra, bing thyc nghiém ngudi ta tinh ra cong thifc:
Q= sz‘_" (Kcal/ph) (5.2)

Trong dé:

P,v: Cong cit got (KGm/ph).

E: Buong luong cong cua nhiét: E = 427 (KG.m/Kcal).
- Cong thirc thue nghiém tinh nhijét cit;

+ Khi tién:

o= S S long) (5:)
r : Ban kinh miii dao.
F: Tiét dién than dao.
+ Khi bao: 8=C,.v*? g7 0% | (5.0)
+ Khi khoan: 0=C,.v"" §%* (5.d)
+ Khi phay: 8 =C,.v®? 807 (015 goos (5.¢)

- Nhiét lugng sinh ra trong viing cit got s& truyén vao dao, phoi, chi tiét va

khong khi, do vay ta c6:
Qu=Q+Q.+Q, +Qy (5.1)

Qs Qr Qi Qp Qu: L2 nhiét lvong t1dng cong, nhiét lwgng tan trén phoi,
vit, dao va khong khi.

0] day, khi nghién cttu nhiét trén dao ta thdy:

+ Kim loai déo: Khi gia cong, nhiét tir viing cit got vao dao tir ché ti€p xdc
gitta phoi va mit trudc.

+ Kim loai gion: Khong hinh thanh phoi day nén 4p luc chl y&u 13 mat
sau, nhiét truyén theo mit sau 1a chii yéu 1én dao.
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IL. SU ANH HUONG CAC NHAN TO PEN NHIET TREN DAO

Nhiét luong sinh ra trén dao trong qua trinh cét phu thudc cic yéu té sau:

1. Vat liéu gia coéng

Chi yéu anh hudng clia do bén oy va tinh din nhiét cua kim loai, théng
thudng kim loai dan nhiét kém khi Ggtang, lyc can 16n din dén Q,, tang, do d6
Q, tang.

2. Ché db cit

2.1. Chiéu sau cit t

- Khi t tang din dén P, tang, do d6 Q, tang dén dén Q, tang, nhung t ting
lam cho rong 16p cit b tang, két hop vdi F cét tang 1im cho nthiét lvong thost
theo phoi (Q)) 16n, d4n dén Q, giam.

- Tong hop lai ta thdy: t ting thi Q, 1ang it.

2.2. Budc tién S

Khi S tang thi lyc doc truc P, tang Q,.din d&n dién tich I6p cét F cit tang
lam cho nhiét lugng thodt theo phoi (Q,) tang. Nhumg 2 tang, ap luc trén dao
lén do d6 khi S tang thi Q, tang vita phai (nhiéu hon khi tang t).

2.3. Toc dé cat

Khi tang v thi nhiét heong sinh ra do bién dang gidm. Nhung nhiét cit do
ma sit 16n nén khi v tang din dén Q, tang, nhung mifc d6 cham hon su ting v.

. - v
6t 6 nhan t& kha i

3. Mot s’o nhan t6 khac w0l -

* Gée cdt & 0 v

Khi géc cit & tang (y gidm) phoi 400 L/ -
khé thodt, P, tang do dé Q, tang; mat .. // $=0,5mm/v

- - | = - 2 s a & Py 'Y=].SD

khac,‘ﬁ tang kha nang tan nhiét vé than 160 / V=L 5m/ph
dao tot hon nén Q, giam:. 340

- Theo thyc nghiém ta thay: 307 40° 50° 60° 70° or o7 P

Khi 8 = 65 + 75°C nhiét thay déi

i Hinh 5.2: St phu thuéc ciia géc
khéng ding ké.

vao vdn toc v
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8 = 75 + 85C nhiét tang do sy phdt nhiét 16n hon Sy tan nhiét.
* Goc léch chinh .
Khi ¢ téng, tai trong giam it nén Q giam it; nhung mat khac ¢ tang, chiéu
dai ludi cit giam nén b giam, gé¢ mii dao giam truyén nhiét kém. K&t qua:
¢ ting — Q, ting
* Bdn kinh mii dao, 1iét dién than dao:
Khi R ting, F tang d&n dén 6° giam.
* Dung dich i
Khi tu6i dung dich tron nguéi thi Q, tang.
Tom lgi: Muén xéc dinh nhiét dao ngudi ta diing cong thitc thuc nghiém sau:
8= Co.t*.8".V* K, (5.2)
Cy’ Hang s6 phu thudc vat liéu dao, chi tiét,
Ks: He 55 bidu thi quan hé giifa céc thong s6 khac voi nhiét do dao.

HI. SUMON CUA DAO

1. Khai niém v& sy mén va cac hinh thie mon cia dao
Trong qué trinh ¢t kim loai, do ma sét gifta phoi va mat thodt, vat va mat
truoc 1am cho dao bj mai mon, 1am thay déi hinh dang géc do dao.

h

(a)

(d)
Hinh 5.3: Cdc hinh thitc mon dao

Tuy theo di¢u kién cat, tinh chat vat liéu gia cong, vat liéu dao:

- Dao bi mon theo cic hinh thife sau:

+ Mai mon theo mat sau (h,): Xay ra khi cit chiéu day bé t < 0,4mm, gia
cong vat lxeu gion.

+ Mai mon theo mat trude: Xay ra khi gia cong vat li¢u déo t > 0.6mm. khi
t” mt trude 16n hon t° phia sau.
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+ Mai mon ¢ mat truée vA mat sau: Xay ra khi gia cong nhimg vat liéu
din nhiét kém, gia cong chat déo (va ca khi 3 trudng hop trén nhung nhd).

Trong cic dang trén, mai mon theo mét sau 1a dang mai mon chi y&u va dé do
nhat, ngudi ta ding trj s6 h, (chidu cao dién tich bi mai mon theo mat sau) Iy tiéu
chudn mai mon h,: goi 12 d6 mai mon cho phép hoac tiéu chusin mai mon.

Chd y: Khi gia cong tinh nguoi ta quy dinh maot tiéu chuin mai mon khic:
Tiéu chuan mai mén cong nghé h, (mm)

(Pam bio d¢ béng, d6 chinh xdc i
gia cong). l' | !,I_IL
f e ve s I I |/
2. Cac giai doan mai mon T e —
Sumai mon dao theo 3 giai doan; hob — fB —
* Gral doan I Goi la sy so khii, P |
dao bi mon nhanh, " thap chu yéu / B L (phii)

san bang nhdp nho do vét mai khi do
bdng tang mon cham han.

*Giai doan II: Si mon co hoce

[a sy mon cham va én dinh.

* Giai doan I1I: Mon khoe li¢r, 1a khi dao dat d0 mon cao: h,. ma sat tang,
t", dp suat tang dan dén S mon xay ra nhanh vd minh lié(, néu ticp tuc lam
viéc thi dao nhanh chéng mat hinh ding hinh hoc.

Tri 86 b, (cudi giai doan 11) duoc chon lam chuin mai mon.

Hink 5.4; Cdc giai doan mon
dao

3. Tuéi bén clia dung cuy cit

Tuoi bén ciia dung cy cit 13 thei gian lam viéc cita né gifra hai 1an mai lai,
tinh bing phiit, ky hi¢u 1a T.

Tuoi bén cta mot dung cu cat phy thudc vao nhidu Y€u 16 va rat phifc tap
nhur: loai dung cu, tinh chat co ly cua vat liéu gia cong, vat lieu lam dao, thong
56 hinh hoc cla dung cu cit, ché do cir, didu kién gia cong (gia cong kho hay
tuéi nudce), do ciing ving cilia he thong cong nghé, v.v.

4. Anh hudng cla téc d6 cit v dén T
Toc do cat 1A mot nhan 6 anh hudng manh nhat dén T so véi t va S, vi khi
cat véi v cang 1én, titc cong suat tiéu hao cang 16n, rhiét ciit cang cao, do 46

cde mit laim viée ctia dao mon nhidu va tudi tho dao giam.
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Qua thyc t& thdy rang, toc d6 cdt tang rat it cling 1am cho tuéi tho cha dao
gidm di ding k€. Vi du, d6i vdi dao hop kim cing, néu tang tSc do cit 1én 2
lan thi téi tho cha dao gidm di 32 l4n. Song, nang cao twéi tho clia dao bing
cich giam van t6c s& lam gidm niing suét lao déng, tang gis thanh san phim.

Bing thuc nghiém, ngudi ta xay dung duoc quan hé gilia téc do cat v va
tudi bén T, bi€u dién trén d thi (hinh 5.5).

_» v(m/ph)

Hinh 5.5: Quan hé thuc nghiém gita T
va v khi tién thép bing dao tién HKC

Toc d6 cat 1a mot nhan t6 quan trong clia ché do cit, vi khong nhimg né
quyét dinh nang sudt gia cong ma con quyét dinh chat lugng bé mat gia cong.
Thuat ngir "téc d6 cat" ma ta hay ding I3 t6c d6 cat dao cho phép. Trong thuc
t€, chon ché do hop 1y 12 ché d6 cit véi "v t6i wu”. v t6i wu 13 t6c do cat vira
cho ning sudt cao nhat, vira cho gi4 thanh ré nhat.

Céc bi€u thitc phan trén déu néi lén quan heé gitta v v T hoic nguoc lai,
nghia 1a khi tang v, dung cu cit nhanh mdn dén d6 mon cho phép [h,] va dao
phai hgimg lam viéc d€ mai lai, két qua 1a T giam xuéng, hoic theo dé tang
tudi bén T, ta phai giam t6¢ do cit v.

5. Anh hudng clia t va S dén tudi bén T

Dién tich cit f = S.t. Do d6, tang S va t hodc tang riéng S, riéng t déu 1am
cho f tang. Nghia ta cong suat cit tang lén, d4n dén nhiét cat ting 1am dung cu
cat nhanh mon. DE giir 46 mon {h,) khong déi thi rd rang 12 phai giam T.
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Bang thurc nghiém, ¢6 thé xay dung dugc dd thi biéu dién cac quan hé (T-
S) va (T-t) nhu hinh 5.6 va hinh 5.7

T ph
& 1;

T ph

T =T(s) T ="T(t)

0 »> 0 5!
Hinh 5.6: Quan hé T - § Hinh 5.7: Quan hé T -1

Néi chung, trong qud trinh cét, nhan (6 ndo cua qua trinh cét lam tang luc
bien dang, tang luc ma s4t, ting nhiét cat déu lam giam tudi bén T.

6. Cac chi tiéu mai dao

G day, ta xét viéc xdc dinh duge d6 mon dao thich hgp dé mai dao, theo
kinh nghiém ta c6 cic phuong phép sau:

* Tigu chudn vét sdang: (Truong hop a)

Khi dao mon dén diém B (dat do mdn h,) trén bé mat gia cong xudt hién
vét sang tring khi gia cong thép, vét nau khi gia cong gang (do c¢d sy trugt)
lic d6 ta di mai dao, tiéu chudn nay don gian, chi thich hop vdi cdc dung cy
don gian. )

# Tiou chudn e ddy (T .c Sle-din-go): (Trudng hop b)

Khi duo mdn lyc P, tang thong qua dao truyén sang luc k€. Khi dén giai
doan I lyc k€ thay ddi dot ngot ta di mai lai dao. Tiéu chuin nay dé xdc dinh,
song thiét bi cong kénh, phiic tap.

* Tiéu chudn do mon thich hop:

Cin cif vio 46 mon h, ngudi ta xdc dinh twdi tho dao T, can cif vao T, ta
xdc dinh:

L n chi tiét (n: 56 chi tiét gia cong), sau n chi tiét ta dem dao di mai.

in
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Tiéu chudn ndy thich hgp v6i san xuit 1on, dung cu chinh xdc vé kich
thudc cling nhu yéu ciu k¥ thuat, dé mon cho phép h, nho.

- - —

Vet sdng

(b)

Hinh 5.8: Xdc dinh mon dao theo cdc tiéu chudn
a. Tiéu chudn vét sdng
b. Tiéu chudn lvc ddy

* Tiéu chudn ky thudt:

Tiéu chuan ndy dung cho gia cong tinh khi phat hién do béng chi tist
khong dat yéu cau thi dem dao di mai, tiéu chudn nay doi héi ngudi sir dung
phai la thg bac cao.

7. Moén thyc té véi cac dung cu cat got

- Mon dao tién, dao HKC thuong mon ca mat trudc va mit sau khi gia
cong thép va gang. :

B6 mon cho phép [h,]: Véi thép [h] = 0,8 + 1mm, gia cong gang khi

$ <0,3mm/v la 1,4 + 1,7mm, gia cong gang s > 0,3mm/v 12 0,8 + 1mm.

- Mon miii khoan, chi y&u theo 2 mit sau, mii khoan'thép gi6 khi:

D < 20mm, [h,]=0,6 + 0.8mm; [h]=0,5+0,8mm. .
D> 20mm, [h,] =08 + I; fth,] = 0,8 + 1,2mm.

Mon gée [h,] & mili khoan goi 12 d¢ vé tron cho phép.

- Miii Taré gia cong thép va gang chi mon theo mit sau & géc, chd gée
con chuyén tiép:

[h,] = 0,125d,, khi gia cong thép.
[h,] = 0,074, khi gia cong gang.
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- Dao phay tru, ngén, dia mon chu yéu theo mit sau. D6i véi dao phay
thép gié khi gia cong:

Thép:  + Gia cong thé [h,] = 0,4 + 0,6mm.

+ Gia cong tinh [h,] = 0,15 + 0,25mm.
Gang:  + Gia cong thé [h] =05 = 0,8mm.
+ Gia cong tinh [h,] = 0,2 + 0,3mm.

- D6i véi dao phay mit ddu giong dao tién:

+ Dao phay mit ddu thép gié va HKC thi mon ca mat sau va mat trudc.

+ Dao thép gi6 gia cong gang chi mon theo mat sau.

(h] = 1,5 + 2mm khi dao thép gio, gia cong tho. Vat ligu thép va gang.

[h,]=10,3 + 0,.5mm khi gia cong tinh.

+ Dao HKC:

[h,J =1 + I,2mm khi gia cong thép.

(h] =1,5 + 2mm khi gia cdng gang.

- Dao chudt chi mdn theo mat sau:

[hJ =0.3 + 0,4mm véi dao chuét rinh then v then hoa.

[h,] =0,2 + 0,3mm véi dao chust tron.

Moét chi tiéu rat quan trong déi véi dao chuét 13 do vé tron cha ludi cét ky
hiéu 12 p. Khi p dat dén gi4 tri 16n nhat nao d6 thi d6 bong gidm dot ngot.

Khi d6 béng cap 5 thi [p]=0,01 + 0,02mm. Vi [p]=0,03 + 0,04mm khi
lugng nang S, = 0,05 + 0,3mm.

Cau héi én tap chirang 5

1. Trinh bay vé& nhiét ct va cac nhan t8 anh hudng dén né trén dao cit.
2. Thé nao la mon dao, c4c giai doan mén dao?
3. Nguoi ta danh gia mon dao theo céc tigu chun nao?
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Chuong &

T6C BO CAT CHO PHEP - LA CHON THONG SO cAT
(9 tict)

Muc tiéu bai hoc

- Gidi thich dugc van t8c cat va cac thong s lién quan.

- Rén luyén k§ nang sif dung sé tay, tra bang chon dudc thong s6 cat.

_ Gii thich dugdc t6c d6 c&t cho phép, cac yéu 16 anh hudng dén téc d6 cét cho
phép, tudi bén cla dao cét.

- Tinh dudc v, S, t; chon dudc cac gia tri do trong trudng hogp gia cong cu thé.

- Giai thich dudc trinh ty lua chon dao cAt.

NOI DUNG

1. KHAI NIEM VE TOC PO CAT CHO PHEP V
1. Khai niém '
* T6c do cét 1a mot y€u 16 quyét dinh dén ning suat, chit lugng bé
mat gia cOng.
Khi tang v thi nhiét d¢ dao tang, titn hao nhiéu céng suat may vi:
6" = C.i.8".v* K (z>y>x)
N = P,V
- 60.1020
P,: lyc cat (N)
v 1 van to¢ (v/ph)
N,,: cOng sudt cit got (KW)
* Khi v tang: 6° tang, N,, tang 1am co 1j tinh phdn cit got bi thay déi, dao
bi pha huy. Vi vay, cdn khong ché v sao cho dao ¢6 tudi bén cao, nang sudt
cao, ing véi diéu kién do ta goi 1a 16¢ o céit cho phép, ky hiéu [v].

(KW)
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2. Quan hé cac dai lugng thanh phan

Quan h¢ gifta v va T duge biéu thi bing biéu thic:
C
v= T:‘ (6.a)
Cv: Heé 56 phu thudc vao vat liéu gia cong va diéu kién cit.
m: S6 mil, ngudi ta tinh s6 mil m nhu sau:

C,,

. . C, .
Ung véiv, tacé T, din dén v, = %—U'T; v,tacd T, dan dén v, = —
|

2
C., = C,; vi kim loai va diéu kién cét nhu nhau.

Ta cé:

M- I_%L - ]g_YL :mlgT3

v, T, v, T,

m= B lev, (6.b)

lgTz - lng

- Qua thyc nghiém ngudi ta d4 x4c dinh tri 56 m nhu sau:
+ Tién thép, gang bing dao thép gié: m=0,1+ 0,125
+ Tién thép, gang bang dao hgp kim cttng:  m =0,2 + 0,25
+ Gia cong nhua hod hoc: m=05+0,6

- Trong san xudt thyc t€, tudi bén dung cu cit T chon trong khoang
(30 + 150)ph.

+ Thong thudng T = (60 + 120)ph.

* Trudng hop yéu cdu v€ nang suét cdn T nhd.

* Trudng hop yéu ciu vé gid thanh ha c4n T ldn.

D6 1a hai quan diém dé chon dd bén clia dao tién.

I1. SU ANH HUONG CUA CAC NHAN TO PEN TOC PO CATV
1. Kim loai gia cong

Téc d6 v phy thudc vao tinh chat vat 1y cia kim loai (vat lieu gia cong va
vét ligu Judi cit) va tinh din nhiét kim loai. D& x4c dinh su thay déi v khi kim
loai gia cong thay d6i, ngudi ta diéu chinh bing hé s6 K,,,

-ThépK,, = (ZS—J ; gang xam K, = (%J (6.c)
UB
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- n: s6 mii:

+ Thép C, thép CD: n=1,75

+ Thép gi6: n= 125

+ Gang. dong thau: n= 1,7

(Bang 26 trang 20 CDCKGCC)

Ngoai ra v con bi anh hudng béi tinh trang phor: 16p mat phoi (vo ciing,
gi...), t6 chic 1€ vi clia vat li¢u ché tao phéi, diu kién gia cong. ..

2. Anh huéng cha vat ligu lam phan cit got

Tinh chat vat 1y ctia vat lieu cit got anh hudng rat 16n dén v vi né quyet
dinh do bén lau T. Khi v = const thi kha nang chiu nhi¢t caa vat liéu lam dao
quyét dinh trj 56 [v].

Anh hudng cuat, S:

+ Khi t tang, 8° ting it do d6 [v] giam ft.

+ Khi S tang, 6 tang nhiéu hon tang 1 dén dén [v] giam nhiéu hon.

Anh hudng d6 biéu thi trong cong thic:
l"‘S;”‘ ; trong dé yv > xv (6.d)

3. Anh hudng cda hinh dang hinh hoc dao cit

N6i chung. nhitng yéu t6 hinh déng hinh hoc anh hudng dén 6" déu anh
huong dén v:

- Nhiet do: Khi 8" tang thi [v] dé dam bao do bén lau.

- Gée cat 8: 8 tang (y gidm) thi B tang, do dé 6° ting dan dén [v] giam.

- Géc sac o: o tang thi ma sdt giam truyén nhiét kém, dao kém bén do dé
o tang thi [v] giam.

- Goc ¢: Khi ¢ tang thi 6" tang do d6 [v] gidm.

Ngudi ta chon ¢ = 45" Jam tiéu chusn khi ¢ = 45° ta nhan them hé s6 hicu
chinh k,,

- G6c @;: Sy dnh huding clia o, tvong ty nhur ¢ nhung mitc d6 kém hon.

Khi mu6n téng v ta gidm ¢ nhung khi gidm ¢, thi P, ting, do d6 phai tang do
cimg viig cho vat gia cong, nhat 13 khi L/d > 6 thi phai ding thém luy-net dé ting
cung vitng.

V=

Chon ¢, = 10" 1am tiéu chudn. néu ¢, = 10° ta nhan thém hé s6 k
- Ban kinh miii dao (1):

-
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Khi r tang, tan nhiét t6t, 6° gidm dén dén v tang, nhung r 16n qué 13m P, P,
ting do dé dao dé mé (nhat 12 dao hop kim ciing) nén ngudi ta chonr=2 lam
tiéu chuan, néu r # 2 ta nhan thém he¢s6 K. |

- Tiét dién than dao:

F tang tan nhiét tot, cling viing tot nén v ting.

Ngudi ta chon tiét dién tiéu chudn nhu sau:

+ Ti¢t dién vudng : 25%25
+ Tiét dién chi¥ nhat  ; 20x30
+ Tiét dién tron : d30

Cac truding hop trén déu 14y don vi do chudn bing mﬁ.

N€u khdc di€u kién chudn ta hiéu chinh bang hé s¢

- Dung dich tudi:

Khi ¢6 tudi dung dich tuéi [am v tang.

Ngudi ta chon ¢6 tuéi dung dich véi théf) gi0, khong tudi véi thép hop kim
lam diéu kién chudn, khéc diéu ki¢n chudn ta hi¢u chinh them hé s§ K,..

- Céc yéu t6 khdc: chi yéu 1a xét den phuong thitc gia cong tien ngoai,
trong, 16, ranh... déu c6 anh hudng dén v

f, .

IIL CONG THUC TiNH V

Tong hop céc yéu 16 ké trén dén v ta ¢6 céng thiic tinh v nhu sau:

1. Tién ngoai bing dao thép gié, hgp kim citng

C,
[v] = W Kv (m/ph) (6.e)

Trong d6 K, = K..Ko, Ko, .Kr, Kf,... hé 6 hiéu chinh ca cic nhan 5
anh hudng dén v.

2.Chay

- Khi v tiéu chudn ta coi T"= 1 ta c6 cong thiic sau:
Thi du: Tién ngoai bang dao thép gi6 ¢6 T = 60ph

C
Ve =_T"_“.\é3’TK" (m/ph)

+ Cong thire tinh t6c do cit cho & bang 23(28) CHCKGCC.
+He s6 C,, xv, yv tra bang 24(28).
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Khi r tang, tan nhiét tot, 0" gidm dén dén v ting, nhung r 16n qué lam P, P,
ang do d6 dao dé mé (nhdt 13 dao hgp kim citng) nén ngudi ta chon r = 2 lam
iéu chudn, néu r # 2 ta nhan thém hé s6 K.. |

- Tié€t dién than dao:

F ting tan nhiét tot, cliing viing t6t nén v tang.

Ngudi ta chon 1iét dién tiéu chuan nhu sau:

+ Tiét dién vudng : 25%25
+ Tiét dién chif nhat  : 20x30
+ Ti€t dién tron : P30

Céc truong hgp trén déu 1dy don vi do chudn bing my.

Néu khic diéu kién chudn ta hiéu chinh bang hé s6 D>f, .

- Dung dich tuéi:

Khi cé tudi dung dich tir6i lam v tang.

Ngudi ta chon ¢6 twéi dung dich véi thép gi6, khong tudi vai thép hop kim
am diéu kién chuan, khdc diéu kién chudn ta hiéu chinh thém hé s6 K,,.

- Cdc yéu 18 khdc: chi yéu la xét dén phuong thitc gia cong tién ngoai,
rong, 16, rdnh... déu cé anh hudng dén v

L. CONG THUC TINH V
Téng hgp céc yéu 6 k€ trén dén v ta c6 cong thic tinh v nhu sau:

1. Tién ngoai bing dao thép gié, hgp kim cimg

[v] K, (m/ph) (6.¢)

= TIT'I _t AV ‘S }'\
Trong d6 K, = K,,,.Ko,.Ko,,.Kr, Kf,... hé s6 hiéu chinh c4 cdc nhan t§
inh hudng dén v.

2.Chay

- Khi v tiéu chudn ta coi T = 1 ta ¢6 cong thic sau:
Thi du: Tién ngoai bang dao thép gid ¢6 T = 60ph

C
Voo = Txv_\éyv K, (m/ph)

+ Cong thiic tinh t6¢ do cat cho & bang 23(28) CBCKGCC.
+ Hé s6 C,, xv, yv tra bang 24(28).
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+ Hé¢ s6 hiéu chinh bang 25(28) 26(29) 27(30) CDCKGCC.
- Khéng ngodc: Dao thép gid.
- C6 ngodc: Dao hgp kim cing.

IV. QUAN PIEM VA TRINH TU LUA CHON THONG SO CAT

Xac dinh (lva chon) ch€ 46 cat la tim tri s6 t, S, v thich hop nhét cho qué trinh
cat nham dam bio ndng sudt, gid thanh ha trong nhing diéu kien gia cong cho
trudic, dam bao chat lugng bé mat gia cong, t4n dung cong sudt méy va dao.

Ngubi ta c6 hai quan diém lya chon thong s& cit:

1. Pam bao néng suit cao va sirc bén dao

Dam bao nang suit N

I 1 _nSt 1000V.8¢

N = —= = = = A. .S.! 6.
To - LE - Lh - Limp 7S¢ 6D
nSt
Trong d6 A = 1000
Lh=h
Nang suatty e v v, S, t
Mat khic: V =
. thsv

X, <y, do d6 anh hudng dén v it hon S, vi vay t anh hudng dén ning sust N
nhiéu hon S.

Nhiét d¢ dao:

0° = 1" V'K, (x<y<z) (6.g)

C,: Hing s& phu thudc vio dao, chi tiét.

K.,: Hg s6 bi€u thi quan hé cic thong s6 khéc vat lieu.

‘Do dé, khi tang t ddn déen 6" tang {t hon khi S tang do d6 dao bén hon, cho
nén quan diém chon: Chon t trudc sau dé d&n chon S va v.

2. BAm bao tan dung cdng suit may

P v C,, A% .87 Ve y

N, = = (6.h)
60.1020 60.1020

Anh hudng coa S 16i P, it hon t do d6 yz < xz.
Theo quan diém nay ta tan dung S 16n, do d6 chon S trudc réi chon t, v sau.
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Trong thyc t&€ san xudt hién nay, dao 13 khau y€u nén thudng chon theo
quan diém 1: Chon t trudc sau d6 chon S, v v nghiém lai cong sudt may, viéc
liya chon theo 2 phuong phdp: :

- Phuong phép tinh toan.

- Phuwrong phép tra bang.

V. CHON CHE PO CAT BANG PHUONG PHAP TINH

1. Luachont
- Khi gia cong tho: Chiéu sau cit t bang lugng du h
_D-Do '
)
+ Khi gia cong bén tinh: (d¢ béng V4 + V6, cip chinh xdc IT10 + IT9,
Rz40 + Rz20).
Né&u luong dur mot phia h > 2 thi ta phai cét hai lan:
+ Lan 1: 2/3 +3/4h
+Lan2: 1/3 + 1/4h
Lugng du mét phia h < 2 cit mot 14n, trudng hop nay t=h.
- Khi gia cong tinh:
Néu yéu cau d6 béng cao 2 V7, Rz6,3 thi ta chia lam hai budc gia cong.
+ Lan 1: 2/3h (thd)
+ Lan 2: 1/3h (tinh)

Pz B

t

Hinh 6.1: So'dé tinh S
2. Tinh S

Budc tién S khi gia cong thé: Muon han ché dnh hudng bdi lyc cat gay ra
vGi dao mdy, phéi ta chon nhu sau:
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2.1. Pam bao chon S theo siic bén than dao

Xuat phat tir cong thitc nghiém udn:

- P 1
§,==-<[5
u WX [ I.I]
2
W,: Modun chéng uén: W, = BZI
3
Thén dao tron: W = n3]:2) =0,1D°
P12 s Joc, s K, 1< P [5,]
6 6
BH’[5, ]
— §, < vpf—= =L mm/v 6.1
i Co0 K. ( ) (6.1)
Tuong tu than dao tron ta ¢é:
x.D'[5, ]
S, € — mm/v 6.)
! \/32.sz.‘[".[<2.1 (/) ©

2.2. Chon S theo sitc bén co cdu chay dao
Trong co cdu chay dao, mdy tién ¢6 b phan yéu nhit 1a banh xe nho an
khép véi thanh rang. Trong thuyét minh mdy thudng cho tri s6 giéi han [P,] =
[P_]. Mudn lam viéc duoc thi phai dam bao:
[P} 2P, + (P, +P,)
Ta cd quan hé:
P, 1

¥

P_x=lchgnhés6masétf=0,l.
P 2'P, 3

Ta ¢6: [P,] 2 1,45P, = 1,45 C,. t™$" K

4

P,]
Hay: S, < », [ L mm/v 6.k
A \/1,45.Cpx.t’“KK (mm/v) (6.5

2.3. Chon S theo do citng vimg chi tiét gia cong

Khi tién chi ti€t dai, d nho chi tiét thudng bi cong, giy sai s6 vé hinh dang

va kich thudc, chon S sao cho chi ti€t dam bao do chinh xdc yéu cau.
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Mudn dim bao d¢ chinh xéc gia cong:
f= Qr

K.EJ

K = m: h¢ s6 ciing vimg

Q=P +P’

I: Chiéu dai chi ti€t (khong ké phan trong mam ciip).
E: Modun dan héi vat liéu gia cong E = 2,1.10* (KG/mm?)

4

D; ~ 0,05D" (mm*)

Sy D

- = 3

Iy
- .
K=3 K=100 K=48

Hinh 6.2: Cdc sodd chon hé s6'K

<[f] 6.1)

J: Momen qudn tinh J =

K: Hé s6 phu thudc cdch g4 (xem hinh Hinh 6.2).
Néu lay: P, = 0.4P, thi Q = 1,1P,
Thay vao ta ¢6:

S = v,,\/ K'E'J‘t[_fg (mm/v) (6.m)

Khi gia cong tinh:
Lugng chay dao phu thugc chit yéu vao ¢o nhap nho bé mat gia cong.
+ Khi cit thép:

0,218 .
R, = e (nm)
1.1
+ Khi cdt gang: R, = 0.898 (um)

R,: Chiéu cao nhap nhé bé mit (tra bang).
r: Ban kinh miii dao.
Tir do mit ra S.

e

L]
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Sau khi tinh S,, S,, S, ta chon mdt tri s6 nho nhét chon S trén may bang

hodc nho hon tri s6 trén.

3. Tinhtéc do v

C
Theo cong thitc v= ————K_ (m/ph 6.n
coConE YT T s (miph) (6.
Tivtinhran
1000v
n= v/ph
— (v/ph)

S8 vong quay & trén dugc so sanh véi vong quay c6 thyc trén may:
+ Néu: n_,< n <n,, va n = n, thitachonn=n,,.
+N&u n = n_, thi ta chon n = n,, nhung gidm di mot c&p dén S, va so sanh

tich s6 S,. Ny VA Sy Ny Néu tich nao 16n hon thi chon s6 vong quay va

Lh

lugng chay dao dé dam bao T, nho nhat vi T, = ——.

n.S.t
4. Kiém nghiém
- Muén cit got duge phai dam bao:
N, € Ngn
Trong do:
N,.: Cong suat dong co (KW)
n: Hiéu suit mdy tién (thudng = 0,85)
- Néu khong dam bao phai giam s6 vong quay di nhu sau:

L nlel' “
n' = —— vachon n,, nhu trén.
g )

Trong d6 N, =Ny.. n

VL. CHON CHE PO CAT BANG PHUONG PHAP TRA BANG

1. Yéu cau

Xuat phat tir yéu cdu thyc € gia cong cat got, viéc tinh todn doi hoi phai c6

thoi gian va kha nang tinh todn cia ngudi thye hién. Tuy nhién, viéc tinh todn
cling doi hoi cac thong s dau vao: vat liéu phoi, dao cit, gia cong trén mdy gi,
cong sudt, d6 nhin béng dat duge, cap chinh xac gia cong nén ngudi ta di xay dung
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nén bang ché do cét gia cong co khi dé ngudi truc tiép gia cong ¢b thé thyc hién
viéc chon thong s6 cat hop 1y.

Xudt phat diém cta phuong phap chon ché do cat 1a ban vé chi ti€t voi day
dl yeu cdu k¥ thuat ciia chi ti€t: 46 nhdn béng bé mat, d6 déng tam, d¢ dao,
kich thudce c6 dung sai, dung sai 1ap ghép... ma ngudi thiét ké chia ra cic cong
doan sau:

* Phan tich ban v&.

* Chon 1 trong cdc phuong 4n gia cong.

* Lap quy trinh cong nghé.

* Thi€t k&€ nguyén cong:

- NC1: Che tao phoi

- NC2: Stra phoi

- NC3: Nhiét luyén

- NC4: Gia cong thir 1

Lap quy trinh gia cOng nguyén cdng:

+ Chon chuén

+ Dinh vi, kep chit.

+ Chon may.

+ Chon dao.

+ Tinh va chon thong s8 cit got.

+ Kiém nghiém va chon lai theo mdy.

+ Tinh thoi gian gia cong.

+ Téng hop s6 liéu cat thanh bang

- NC,: Gia cong thir n.

- NC: Kiém tra.

2. Trinh tu thye hién

Chon théng s6 cit dua vao thong tin da biét:

- D6 chinh xdc gia cong clia chi tiét, kich thudc cong nghé.

- Gia c6ng theo thif ty nao (vi du nhu thé - bin tinh - tinh, khoan - khoét’
- doa, phay tinh - mai thé - mai nghién...) d€ dat dugc yéu cau k¥ thuat cua
san pham.

- Mdy nao dat dugc cdp chinh xédc timg budc gia cong, tir d6 chon mdy cé
cdc thong s6 S, v, t chudn mdy theo bang lap s&n(CDCKGCC). '
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- Chon méy va théng qua yéu cdu vat liéu gia cong, kich thudc may chon dao
thich hop.

- Tir cdc budc gia cong, may, dao di chon ta chon ché do cat tuong tng (S,
v, 1) theo chuin mdy. ’

- Kiém nghiém lai theo cong suét cit got may, luc cit got.

VII. CHON HINH DANG HINH HOC DAO TIEN

1. Can curchon

- Khi gia cong bé mat nio can chon méy gia cong dé biét dugce thong
6 ché€ d6 cat chuin cla mdy. Khi tinh todn va chon dugc thong s6 chudn
toc do, biét duge phit hgp voi chiéu sau cit bao nhiéu clia bude gia cong
ndo (tho, bdn tinh, tinh) khi tra trong s6 tay, tir dé tra dugc cong sudt cat
got va so sanh vdi cong suat mdy.

- Vit liéu gia cong: vat liéu gi (thép cacbon, thép hgp kim, kim loai va hop
kim mau, vat liu phi kim...) d€ chon vat liéu cat va ch& do cit phi hop.

- Do chinh x4c yéu cdu cha chi tiét khi gia cong trong nguyén cong bing
phuong phap tién.

- Cdc bang tra 12p sin c6 lién quan.

2. Chon dao

- Chon vat liéu 1am dao: Xem lai chuong 1:"Vat liéu lam dao”.

- Dura vao tinh chat gia cong ma chon dao: tién ngoai, trong, phd, cat dit...
ma chon dao tién ngoai, trong, vai, cit dt...

- Chon loai dao tuong tng (tir trang 261 + 285 S6 tay CNCTM tap [, NXB
KHKT 1999 va cdc sdch xuit ban sau nay tuong duong).

- Qua céc thong s6 dao vira chon, k& hop chon ché do cat tuong Gng
(t, S, N. v).

- Kiém nghiém lai bang cdch tinh (P, v, S, N) va so sanh, néu sai léch co
thé chon lai bang hai cach: chon lai thong s& cat, chon loai dao khic dén bao
gi¢r kiém nghi¢m dat thi thoi.
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3. Vi duy tham khao

Yéu cdu:

Gia cong mar trén chi tiét dang cing sao cho dat duge kich thude chidu
rong B = 40mm =+ 0,03, biét lugng du phoi ban ddu h = 2mm. Gia cong trén
mdy phay, cdc diéu kién cén thiét tu chon.

Bai giai:

Chon mdy phay ngang 6H82.

Chon dao phay tru, thép gi6 c6 cdc thong s6:

+ Pudng kinh dao D = 80mm

+S6rang Z = 10

Chon tién trinh gia c6ng chia lam 3 budc:

+ Budc 1: Phay tho véi t = Imm

+ Budc 2: Phay bén tinh véi t = 0,8mm

+ Budc 3: Phay tinh véi t = 0,2mm

1. Phay tho

* Chi€u sau cat:

Chon t = Imm

* Lugng chay dao:

- Theo bing (6-5) (Ché d¢ cat khi gia cong co khi - trang124)

S,=0,09-0,11 mm/rang

Chon §,=0,1 mm/rang

* Van toc ct:

Theo bang (1-5) (Ché d¢ cat khi gia cong co khi- Trang119)

C.D,,

= K
T".t™.8) .B"* VAR

C. q, ‘X, Yo . u, P, m
332 0,2 0,1 04 0,2 0 0,2

Theo bang (2-5) (Ché d¢ cat khi gia cong co khi - trang 122)

T =180’
(2-1) (Ché¢ d¢ cat khi gia cong co khi - trang 15)
I<m\ - _?-5_ ?5 1"1 .
G, 65
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(7-1) (Ché d6 cét khi gia cong co khi - trang 17):
K,.= 0,8
(8-1) (Ché d6 cét khi gia cong co khi - trang 17):
K.=14 |
SuyrakK,=K,.K,, .K,.=123
Thay vio ta co: '
n = 365m/p
S& vong quay trong 1 phuit:
Theo ché€ d¢ cit chudn mdy, chon n,, = 1180v/p
e 1000.v _ 1000.365
A n.D 3,14.80
Suy ra vén tdc cét thyc t& la:
v — n.Dn _ 3,14.80.1453
* 1000 1000
* Luong chay dao phut va lugng chay dao rang thuc t&:
S»=S, Z.n =1180mm/ph
Theo ch€ d¢ cit chudn mdy, chon lai S, = 960mm/ph
Vay S, thuc t€ 1a:

=1453 v/ph

=296 m/ph

kA

S = —31 = 0,09mm/rang

* Luc P, tinh theo cong thitc:
_C "8 B Z K
~ D% % ’
Thay cic thong s6 vao ta c6:
P,=24,7KG
N =1.2KW
Theo ché do chay thir chudn cha mdy [P,] = 1500KG: 1=075;
N,= 7KW, ,
Kiém nghiém lai N_n > N.,
[P;] 2P, '
Vay dieu kién gia cong di tinh & trén dugc dam bao.
Budc gia cong ban tinh t, = 0,8mm va tinh ts = 0,2mm ciing ¢6 quy trinh
tinh chon tuong tu.

P

F 3
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Cau hdi én tap chudng 6

1. Néu céng thife tinh van téc cit khi tién, gidi thich cac ky hiéu thanh phén,
2. N&u cac nhan t6 anh huéng dén van t6c?

3. Trinh ty chon théng s& cit?

4. Trinh 1 tinh toan thong sé cit?

. Quan diém Iya chon thong s6 c4t?

7. Céch chon hinh dang hinh hoc cla dao tién?



Chuong 7

BAO VA XOC
(2 tiét)

Muyc tiéu bai hoc

- Gidi thiéu dac diém, c4u tao ciia bao va xoc dé chon dao, méy va ché dé cat bang
bao va xoc,

- Gidi thich dugc céng dung clia bao va X0c.

- V& dudc gbc dé dao.

- Chon dugc ché d cit.

NOI DUNG

L. CONG DUNG, PAC PIEM CUA BAO VA XOC

1. Cong dung

Bao va xoc dung d€ gia cong mat phing va mat dinh hinh ¢6 dudng
sinh thang. Mdy bao xoc 14 nhém mdy ¢6 chuyén dong chinh la chuyén
dong tinh ti€n kh héi (mot hanh trinh cat, mot hanh trinh chay khong)
con chuyén dong chay dao Ia chuyén déng gidn doan. Nguyén cong bao
va xoc diing gia cong cdc mit phang ngang, ding hoac nghiéng. Céc loai
ranh thing véi tiét dién khic nhau nhu: ranh mang c4, rinh chit T, rinh
chif nhat... Cic mat phing dinh hinh véi d6 béng va dod chinh xic thap vi
chuyén dong ctia may ¢6 quén tinh 18n, té¢c do cét khéng déu. May bio
ding thuan loi khi gia cong cic mat phing dai va hep. Mdy xoc dung dé
gia cong cdc mat phing ding 1a céc ranh, 16 (rinh then).

Qud trinh bao trén mdy bao ngang chuyén dong chinh la chuyén dong
théng tinh tién clia dao, chuyén dong tién (chay dao) Ia chuyén dong ban may.
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Qu4 trinh xoc (12 mot loai mdy bao ding) chuyén dong chinh 13 chuyén
dong 1én, xuong cha dao. Chuyén dong tién 1a chuyén dong tinh ti€n hoic
(quay) ciia ban may.

Bao va xoc cho ta d¢ bong thip V3 + V4, do chinh xdc IT10, IT11, néu c6
két cdu dao dic biét nhw @, = 0 ¢6 thé dat V8§ + V9, IT5 + IT6 R,=(0,63 =
0,32) (véi diéu kién chiu sau cit t nho, hé théng céng nghé viing chic, ¢
tudi ngudi).

Bao va xoc chi dung cho san xudt loat nhé, trong san xudt loat 1dn ta
diong phay va chudt nhung nhiing chi ti€t dai va hep thi ding bao ning sudt
cao hon phay.

2. Pic diém bao va xoc

' - Qud trinh cat chi thuc hién & luot di con lugt vé chay khong, do d6
nang suat thap. '

- Trudc méi hanh trinh bao bao gi& ciing ¢6 khoang chay tdi, bsi vay dao
ludn chiu va dap dé gay mé dao, gidm tudi tho dao.

- Chuyén dong ti€n thyc hién gidn doan vao trudc lic thuc hién méi hanh
trinh, do dé géc d6 dao bao khi ]am viéc khong bi thay ddi nhu tién.

- Chuyén dong chinh clia miy bio, xoc 13 chuyén déng tinh tién, do d6
may cd gia t6c 1dn khi téc do 16n, bdi vay téc dd mdy bao chi sir dung t6i wu
trong khoang v < 70 + 80 m/phiit.

- Trén mdy bao khi gia cong nguoi ta hau nhu khong tudi nguodi.

a. Bao b. Xoc

Hinh 7.1: Bao va xoc



II. CAU TAO DAO BAO VA XOC

Do c6 ddc di€m nhu trén nén dao bao c6 nhimg yéu cdu nhir dao tién
nhung ddi hdi chiu uén, chiu va dap cao hon.

Vat lieu thudng ding dé ché tao dao bao: BK6, BKSB, T15K6, T15KI0,
T5K12B, TT7K12... § nude ta do ché tao hop kim cimg khé.cho nén
_ thuong dung P18.

Cau tao dao bao néi chung gidng dao tién nhung ¢6 céc dic diém sau:

1. Than dao bao

Thuong lam cong diém mii dac nim tring véi dudng mat ddy dao dé
tranh khi gia cong dao bi udn dao, khi &n siu vio chi tiét gia cong lam hut
kich thudc than dao; d6i véi dao bao lang (luc cit nhd) ngudi ta ché tao than
dao thing.

Hinh 7.2: Hai loai dao bdo
a. Dao bado ling
b. Dao bao du cong
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2. Qua trinh bao

Luon xay ra va dap trong qu4 trinh lam viée, do d6 géc ¥ dao bao nhd
hon dao tién y = (-5 + 10)°, & = (6 + 20)°, ¢ =(20+70)° 9, = (0 + 15)°,
o= (6 + 16)°.

III. CHON THONG SO CAT KHI BAO VA XQC

1. Cac yéu td cit khi bao va xoc

* Chiéu séu cdt t:

Khoang céch giita bé mit chiu gia cong va bé mit da gia cong sau mot 14t
cat, don vi mm.

* Buoc tién S-

L4 d¢ dich chuyén ctia dao hay vat sau hanh trinh kép.

Don vi: S (mm/KCK)

* Chiéu day cdt a:

La khodng cich gifra hai vi trf chia 1ugi cit trén mdt phing ngang khi dao
thuc hién mot bude tigh dao S. .

* Chiéu réng cdt b:

Chié€u dai 1udi cit chinh tham gia cit got.

Taclingc6quanhé a =S sing

t

b= —
sin @ _
Khi xoc thong thudng ¢ = 90°, 4 = 0 nén a = S, b =tta c6 th€ tinh dien
tich 16p cat nhir sau: '
F=a.b = S.t(mm?
*Vdn toc cdr v
LA t6c d¢ dich chuyén ciia dao hay vat khi ciit got kim loai, dic trung ciia
mdy bao va xoc 12 ¢6 hai loai téc do: di (v cong tic v,,), vé (v chay khong v.,).
Tacé: v, vy =m =0,7+0,75
T: thdi gian thue hién mot hanh trinh kép.
n: s6 khodng chay kép trong 1 phuit.
1

T= —
n

L L
T T HTy= — 4 ——

v Vi

cl

87



L=L+1+1,
1,1y khoang chay t6i, chay qui.
L: khoang chiéu dai chi tiét.
L,L_L Lm_ L(1+m)(m v_J

1= +—

Vrl Vck vct vcl vcl AN Vck
1 1 v

= —= = = ->. «=n.L.(1+m
VT L) Ly T A

J
1(‘?’

I: m

v: m/ph

n: KCK/ph

2. Trinh ty chen ché dd cét khi bao - xoc

*Chon dao:

(7.a)

(7.b)

Can cit vao diéu ki¢n k¥ thuat chi ti€t gia cong chon vat liéu dao,

thong s6 hinh hoc, két cdu than dao. X4c dinh chidu sau cat t: dwa vao

luong du va d§ chinh xdc gia cong dé chon. Xdc dinh lugng chay dao:
cho phép chon trong bang 7 va 31 (CPCKGCK) dva theo t, ¢, o,, vit

liéu gia cOng.
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Hinh 7.3: Théng s6 hinh hoc dao bao
a. Dao bao dduvdr b, Dao bao diu réng
. Dao bao cér d. Dao bao ranh
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*Tinh toc do cdt:

Tinh v theo cong thic phu thudc tudi bén dao. '
Cong thitc: Gi6ng nhir tién, hé 8 bang 23 nhung nhan them h¢ 56 bang 32
Xic dinh s6 hanh trinh kép trong mot phit n:

Theo cong thic: n =

(1+n)

Tir 46 chon s6 hanh trinh kép c6 tren mdy sau d6 tinh lai t6c d¢ cit thuc &
theo cong thitc: -

v, = 0. L(1+m) [m/ph] (7.c)
* Nghiém céng sudt cér:
N, £ [N]n
Nghiém P, :
Trong thuc t€ san xu4t, khi ta khong chd y nghiém P, c6 trudng hgp may
bi dimg ¢ giita hanh trinh vi tai day P, nho nhat.
Ta phdi nghiém: P, (phit sinh) < [P,..).
(Piso) = [Ppa,] cho trong thuyét trinh thir mdy phu thuoc vio L (chiéu dai
hanh trinh diu bao), n(HTK/ph), v, (m/ph).
* Xde dinh thoi gian mady:
bai v6i bao v xoc thoi gian cong nghe co ban (T, ) tinh theo ¢dng thirc:

T,“=B+B'+B2=E ;r~—f‘1l S
n.S nS f } -—
B: chitu rong bé mat gia fkt\\ i
cong (mm). &\ ‘Q:Il ¢ (?
B,: lugng an t6i dao (mm) ANG
B, = t.cotgp B Z __L__ﬁ/_..__- Y5
B,: lugng chay qué dao (mm)~ 2 T B !
B,=(2+3)mm '
i: 6 lat car ..
S: mm/HTK, n = HTK/ph Hinh7.4: S0 dé tinh T,

Cau héi 6n tap chuong 7

1. Coéng dung, d3c diém clia cac phuang phap gia céng bao va X0¢?
2. C4u tao dao bao va xoc?

3. Tinh va chon thdng s6 cit khi bao va X0c?
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Chuong 8

KHOAN - KHOET - DOA
(5 tiét)

Muc tiéu bai hoc

- Gidi thiéu céng dung, d%c diém dung cu khoan, khoét, doa.,

- Gidi thich dugc céch tra chon ché d6 cét khi gia cong bing phuang phéap khoan,
khoét, doa.

- V& va trinh bay dugc cac goc dao.

- Tra bang chon dugc théng s6 cit,

NOI DUNG

L. KHAI NIEM CHUNG

Khoan, khoét, doa 13 nhiing phuong thic dé gia cong 16, do dic diém riéng
cla timg phuong thic ma ¢6 nhiém vu, vi trf riéng.

- Khoan: Gia cong 18, ®1+ @30 dat chinh x4c IT10, IT11, dé béng
V3,V4 (R,80 + R,40).

- Khoét 1a budc trung gian giita khoan va doa, khi gia cong dat chinh xic
cao, dat cép chinh x4c IT8, IT9 do béng V5 + Vs, R, =(0,63 + 0,32) chiéu sau
cit t6i da khong qud 2mm. |

- Doa 1a cong viéc sau khoét dat do béng R, 0,63, chinh x4c cip ITS6, khi
doa hinh dat V10 chinh xic cdp ITS, chiéu sdu cit khong qué 0,25mm.

Mili khoan, khoét, doa 13 dung cu cit nhiéu ludi, nén khé ché tao,
mati, sia. ' o

Vat liéu lam dao thudng sir dung BK, Y10A..., d6i khi dung hop kim ciing
ché tzo miii khoét, miii doa cé dudng kinh 16n.
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II. KHOAN

1. Phén loai mii khoan

- Phan loai theo hinh ddng miii khoan:

+ Khoan rudt ga, miii khoan ddu ran.

+ Khoan bing. miii khoan vong.

- Phan loai theo két cdu chuin miii khoan:

+ DPuoi tru, dudi con modce, dudi vudng.

- Phan loai theo cong dung:

+ Miii khoan thong dung (ruét ga).

+ Khoan 16 sau (khoan nong sing).

+ Khoan lién hgp.

+ Khoan 16 tam.

Trong céc loai trén, miii khoan rudt g dudi tru duoc sir dung rong rai nhit.
Miii khoan rudt ga 14 loai dung cu dugc tiéu chudn héa, vi dy theo tiéu chuén
Nga 'OTC. .

D= 0,1 + | theo TOTC 8034 - 56,
D =0,25 + 80 theo TOTC 885 - 64.

2. Cau tao miii khoan .

Mili khoan gém 3 bd phan:
Phdn cdt
L.‘. L3 Ll
b 1
Phdn lam viéc Phdn c6 Phdn cdn

Hinh 8.1: Cdu tao miit khoan
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2.1. Phan cin _

L, phan cdn: Phédn 14p vao truc chinh mdy khoan d€ truyén mémen xoén:

- D > 20mm lam cédn co6n.

- D < 10mm thudng cén tru.

2.2. Phan ¢6 dao :

Phin ¢6 dao L,: Téc dung thodt d6 1a mai khi maj chudi va phén 1am viec
0 day thudng ghi nhan hiéu miii khoan.

2.3. Phan lam viéc

Phin 1am viéc L;: G6m phén cit va phén tru dinh hudéng.

* Phan dinh huong: .

C6 tdc dung dinh huéng miii khoan khj lam viéc va dy trit khi mai lai,
phén nay con nguge dé tao ra gée o,.

_ 0,04+0,08
~ 100m :

C6 hai ranh xoan d€ thoat phoi véi @ = (18 + 30)" doc hai ranh xodn tng
v6i dudng kinh ngoai c6 hai dai vién chidu rong f goi la canh vién, canh vién
¢6 téc dung dinh huéng, phan giita 2 rinh xodn 13 15; mii khoan.

* Phdn cdt: La phén chit yéu ciia mii khoan dé cat vat liéu va tao phoi.

\/ ' s

D06 con

Hinh'8.2: Cdc géc miti khoan
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GOm § ludi cit:

+ 2 Iu3i cit chinh 12,34 .

+ 2 Iudi ¢t phy 25.46: 2 ludi cat phu chi tham gia cit mot doan ngén bing
1/2 lugng chay dao.

+ 1 ludi cat ngang 13: Khong tham gia cit, mat trude 1a mat xodn, con mit
sau c6 thé 1a mat xodn, mat phang, mat trl:l tuy theo cich mai mat sau.

2.4. Géc phan lam viéc

Rk i &

Hinh 8.3: Cdc gée cita mifi khoan & trang thdi tinh

* G6e 2 o:

La g6c hop bdi hinh chigu ctia hai Iudi cit chinh trén mit phing co bin,
miii khoan tiéu chudn 2¢ = (116 + 120)".

* Goc nghiéng phu ¢,: La géc con nguoe thong thudng ¢, = 2° + 4",

* G6c nghiéng y: La géc giiia hinh chigu udi cir ngang va Iudi cit chinh
trén mat phing vuéng géc véi truc mii khoan, mii khoan tiey chudn y = 55°,

* Géc nang 1udi cit chinh A:

A 1a géc gilta lui cét chinh va phap tuyén véi vécto 16 do cit do trong
mdt phéng cit, tinh A nhur sau:

. h .
'sin A, = —sin 8.
i st P (8.a)
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h: Dudng kinh 16i miii khoan.

D,: Dudng kinh dinh dang xét do d6 c6 tri s6 thay déi doc ludi cit.

Néu tai diém ngoai D,=D, 20=118" h =0,15D thi & = 7%20°.

Géc xoan @: La géc hop boi dudng tam va dudng thing ti€p tuyén véi
dudmg xodn cha rinh.

n.D '
t = —— 8.b
g 0 (8.b)

H: Budc xoén cita ranh.

D: Puting kinh miii khoan.

Géc @ 1a théng s6 quan trong déi voi mili khoan, tri 56 ® 4nh huéng dén
qud trinh cat, sy thodt phoi, lvc cit, d6 bén tudi tho mii khoan nén ngudi ta
chon o tuy theo vét liu gia cong:

- Khi gia cong gang thép: o = (25 + 30)°.

- Khi gia céng d6ng thanh, ddng thau: » = (8 + 12)°

* Goc thodt y:

Po trén mat phang N-N vuéng géc véi hinh chi€u ciia 1ui cit chinh trén
mit phing co ban (mat phing di qua 1 diém Iudi cit chinh va t3m mii khoan).

Codng thitc tinh y nhu sau: '

' D, .tz

t X = l-.
&Y D.sing

Qua d6 ta théy ¥, = f(®) khi dudng kinh miii khoan D c6 dinh, D,
giam dén: -

- ¥ gidm ddn tir ngodi vio tam.

-yngodiclng ~w,

* Goc séc oz

Do trén mét phéng A-A (song song tryc mili khoan) hop bi dudmg thang
ti€p tuyén v6i mat sit va dudng thing nim trén mit phing cit got di qua diém
X trén ludi ct, tri s6 o 16n ddn tiY ngodi vao tam.

25.Chiy

Ciing nhu & dao ti¢n, do chuyén dong chay dao nén vét ciia mat phang cit
va mit ddy bj thay déi, do d6 géc y, o c6 thay déi mot lwgng p, trong dé:

(8.c)

S
tg'u = - (8d
g = (8.d)

S: Budce tién.
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D,: Puong kinh diém xét.
Tacéd: a.=a-pn
Y=Y+ 1

nD

K

Lt}

Vét cat

L

Hinh 8.4: Cdc géc ¢ ot cdt mili khoan

3. Cac yéu td cit va dién tich cat khi khoan

3.1. Chiéu sau cit t

Khi khoan: t = l;_(mm)
Khi khoét: 1 = D—;g(mm)

3.2. Budc tién S

Lugng kim loai hét di cha Iudi cét sau
mot vong quay S,, sau mot vong quay miii
khoan S, mm/vong, sau mot phit S, mm/phuit.

Ta ¢ quan heé sau:

S. =2 S, (mm/v)

S,=2S,.n (mm/ph)

3.3. Tée do cit

n.D.n

_ foh
V= Tooo /P

D =mm, n = v/ph
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3.4. Dién tich lop cat

Twong tu nhir tién ta cé:
t

b= — =—- {khoan) (8.¢)
sing  2sing
b= D ,"d (khoét) (8.)
2sing M)/. .
S )\ P
a=S§,.sinp = Esm 6] -z
S i P]' I 7
Suyra:F,=ab=1tS,= J = (mm- )
Tong dién tich 16p cit: !
F=2F, (mm?)
] P{.!
4. Luc, cong suat, mémen xoin khi khoan p
4.1. Luc cit P,
- L) - - Lt a1 - - P P_\ P
Qua trinh cat phat sinh ra lyc can, dé chinh ! T
la kha nang chong lai vat liéu gia cong. Luc can P
f e et aen e p - /4
d6 dat tai moi di€m trén ludi cit, ta tong hop tat
ca cac lyc can dért;-li di€m A. Hinh 8.6: Lic cdr khi khoun
DA = —2—

Tuong tv nhur tién. ta c¢6 3 thanh phdn luc P P P Ngoai ra con luc

P tr en Iudi cat ngang.
P, : luc ma 54t theo hutdng P,, P,

Tong hop theo cac phuong P, ta dugc P,

P =2P +P, +2P,

130: can lai chuyén dong khoan, muén khoan dugc thiP, < [P,].

V1{[Py] = P,y cho irong thuyét minh thir mdy nén téng hop Iuc: P, = P,
=0 vi ludi cat déi xing qua tam.

Nhung trong thyc € Py # 0 vi [ui cir mai khong duwoc doi xling 1am. nén
luong du khong déu do dé 16 sau khi khoan thudmg réng hoac méo. Luc P,, P,
tao momen gay xoan mii khoan.
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4.2, Momen cit
P;" nhd ta bo qua. vi vay:
M. = Pz.%( KGmm) < [M]

Muén khoan duge M, < [M]

4.3. Cong suat cit

N: Cong sudt ¢6 ich N = N,

n: S6 vong quay.

Chd y: Cong thic tinh P.. M, trong Bang 44 CDCKGCCK.

4.4. Po mon cua miti khoan

Sir mon ciia mii khoan xay ra & mat sdt, mat thoat va géc chuyén.
Khoan thép: mon chil yéu la mat sat.

Khoan gang: chil yéu mon géc chuyén.

Po mon cho phép : [hg].
Khoan thép :[hg]=1+12.
Khoan gang :[hg] =0,5+1,2.

5. Ché dd cét khi khoan (Phuong
phap tinh)

Bude 1. Chidu séu cdt t

Khi khoan:
D
t=—=(mm
> (mm)
Khoan rong, khoét, doa
2

Butéc 2. Luomg chay dao

* Khoan, tinh theo cdc cong thifc: Hinh 8.7: Do mon miii khoan
%1

Khoan thép: S= 3‘88.9— (mm/v) (8.2)

n.94
Iy
81

Khoan gang: S= ?.3:1 h]—)é? (mm/v) (8.h)

Luong chay dao khi khoan va khoan rong cd thé tra trong céc bang s6
tay CNCTM.
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Khi khoét bing dao hop kim ciing xac dinh theo bang.

* Khi chay dao, khi doa bang mii doa thép gid. tinh theo cong thic:
$=C.D" (mmv) (8.))

Doi véi dao hop kim cting tra theo bang.

Bmf( 3. Toe do ccir

"Z‘TT{Q%WK\- (m/ph) (8.k)

Bitoe 4. Momen xodin - le chiéu trye khi khoan, khoét, doa
* Khoan:

P,=C, D" g K, (KG) 8.1y

M= cM D™ N K K, (KG.m) (8.m)
* Khoun rong:

P.=C.D"s,  r, Koy (KG) (8.m)

M= C DM, S"“ ™ Ko (KG.m) (8.0)

* Khi khoét va doa, lue doc truc bé nen b qua.
Momen xoén tinh theo cong thirc

v Gt Sk Dz
M= 7% kGm) (8.p)

tién 16.
Bude 5. Cong sudt cir
Tinh theo cong thite: N = 975 (KW) (8.9)

86 vong quay: n = 00 Y

(V/p )

Diéy kién an toan N < N(k Ul

* Tinh thdi gian mdy
-Tinh T, :

y+i+yl
Tm -
n.s
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- Chon y:
+ Mai don: y = —?cotg@ = 0.3D.
+ Mai kép: y = 0,4D.

y,=1+3mm,

Khi khoét thi y = %:g

6. Ché do cét khi khoan (Bing N\

\

N

phudng phap tra bang) 7] | v
) “~ -
Buoe 1. Chon chiéu sdu cdt t \|l/
1= 2700 im) Hinh 8.8: Sordo tinh T,

Dy: Pudng kinh 16 trude khi khoan.
Bitive 2. Chon S
Bang 33 - 37 CDCKGCC sau d6 chon St trong may theo nguyén tac
St < S chon.
Sau khi ¢é S nghiém lyc huéng tryc:
P,~P, <[P]=P,,
P, theo bang 44 CDCKGCC.
Py theo thuyét minh nhu mdy.
Neéu P, > [P,] chon lai S v6i gia thist P, = P,.
Buoc 3. Chon v theo bdng, tir v tinh theo sé'vong quay n
1000.v
n.v

(v/ph) d6i chi€u thuyét minh may chon n,.

Theo nguyén tac n, < ng,,, trudng hop x4p xi c6 thé chon n, > n,,,, sau do tinh

lai v;:

16O

v, =

1000
Buoc 4. Tinh cén g sudt va nghiém cong sudt
N, Kw
" 60 120 s0.20 KW

(hodc N, = (KW) hodc tra bang dua vao vat liéu gia cong).

5000
- Tra bang ta dugc N (KW).



Diéu kién an toan N, < N,.. 1
Buoe 5. Tinh T,
+1+yl
T,= 47 Y | (8.1)

n.s
+ Chon y:
-Mai don: y = %cotgqy =~ (,3D.
- Mai kép: y =~ 0,4D.

D-d

y|=1+3khikhoétthiy=T

7. Mot s loai miii khoan

Hinh 8.9: Miii khoan tam
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Hinh 8.10: Céc loai khoan
a. Khoan siing b. Ddu khoan xwong
¢. Khoan con d. Khoan bdc phot hop
e. Khoan ddu miii mde '



III. KHOET (X0AY)

1. Ciu tao mili khoét

Phén cat C6 dao
¢f
A S
Chuti dao
Phin lam viéc Can dao
Mt ddu
Céanh cit

Mat sau

Mat trude Pudng vién

Hinh 8.11: Cdu tao miii khoét

Céu tao mii khoét 4t giéng nhu miii khoan chi khéc 1a ching c6 nhiéu
rang hon va khong c6 ludi cit ngang, ludi khoét thudng c6 3, 4 rang.

D < 35mm lam 3 ring.

D > 35mm 1am 4 rang.

Miii khoét gém c6 cic phdn: Phdn lam viéc, canh vién, ¢ dao, cén,
rinh thoét phoi...

2. Phan loai

- Miii khoét dugc phan loai theo hinh dang bén ngoai cia né (Hinh 8. 12)
- Mfii khoét cdn lién ché tao 16 ¢6 ¢ nho.

- Miii khoét c4n 13 14p manh hop kim ciimg d€ gia cong 16 ¢6 ¢ 16n.
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Hinh chidirC
\

gy —— Ei
lll L
g
Hinh 8.12: Thong s& hinh hoc miti khoét

3. Goc do mui khoét

* Gae léch chinh ¢:

Khi gia cong gang thép ¢ = 45 + 60"

* Géc léch phu @,: La g6c con nguge c6 don vi la 0,04 < 0,1 /100m.

* Géc trude - do trong 116t dién chinh NN, khi gia cong thép bang dao ¢6
IUGi cit bing thép hop kim ¢6 do ciing trung binh thi y =8 + 12°

- Gia cong gang: y=6+ 10"
- Gia cong kim loal mau: y =25+ 30"
- Miii khoét gia cong hgp kim ciing: y=10°

* Géc sau e do trong tiét dién AA, thyc 1€ o = 8 + 10",

¥ Gée sau phy o, hinh chidu ciia né trén ludi cit chinh bang o, hinh chiéu
trén mat phing N, - N 1a o, = 0"

* Gée xodn @: © c6 thé bang 0 hoac khic 0.

Khi @ = 0" (rinh thing) ding cho miii khoan hop kim cing dé gia cong
thép cing, thép téi con lai thudng © = 10 = 25"

Ta c6 quan hé sau: tg® = tgy.sinp

* Goc ndng A:

Xsc dinh béi ludi cit va mat phing co ban (0-0), mat phang 0-O di qua
giao diém ludi cit chinh va phu doc theo tim miii khoét, mui khoét thép gi6
h=-5=+15
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Dé thoit phoi vé ddu dao (khoét 16 thing) A < 0 cdn muén thodt phoi cin
dao thi 4> 0.

IV. DOA

1. Cau tao miii doa

Phan lam viéc Can

Phén dan huéng L,

Hinh 8.13: Cdu tao miti doa

Tuy theo dudng kinh 16 gia cong ma miii doa c6 két cdu khic nhau: ¢6 miii
doa nguyén, doa ring chap.

Miii doa gém 3 phdn: phin lam viéc, ¢ doa, chubi doa.

1.1. Phéan lam viéc

Phén lam viéc bao gém:

* Phdn cdt L,: Dau phdn cét ¢6 padn din huéng c6 géc 45"

Phén cit ¢6 goc 2¢

- Gia cong thép:  2¢ = 30°

- Gia cong gang: 20 =6+ 10"

- Miii doa tay: 20=1+3"

* Phdn stra !mm:g L,: Phan nay dung dinh huéng miii doa khi lam viéc

gom hai phan L, va L,.

- L,: La m(_)r doc;n tru c6 hudi cit phu doc cdc ring ctia mii doa d¢é sira
ding va dinh huéng miii doa trong 15.

- L,: La phan con nguge dé gidm ma sdt miii doa vho cdc mit gia cong va
tranh lay rong 14.
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- Miii doa may d6 cén nguoc: 0,04 + 0,1 mm

- Miii doa tay d¢ c6n ngugc: 0,01 = 0,015 mm

- Chiéu dai: L', =0,25 + 0,3D.

1.2. S0 rang Z

- 86 rang Z thudng chdn dé do dugc bang panme va cic dung cu do khic
va chon s6 rang dao theo bang nhu sau:

D 3-10 11-19 20-30 32-45 46-50
Z 6 8 10 12 14
- Hodc ¢6 thé diing céng thic kinh nghiém sau:
+ Doa gang d6ng thanh: Z = (1,5vD + 4)
+ Doa vat liéu khic: Z = (1,5«/’[—)+ 2)
1.3. Phuong cua ring

Khi doa lugng du bé, phéi cit rdt manh do d¢ yéu ciu thodt phoi khong
quan trong lim. Cho nén, d€ thuan tién cho viéc ché tao, ngudi ta 1am miii doa
rang thang, nhung khi yéu cdu nang cao d6 béng, do chinh xéc hoac 16 ¢6 rinh
doc thi cdn lam ring xoin.

Khi doa 16 thong 1am xoén trdi (d€ phoi thodt vé phia ddu dao).

Khi doa 16 khong théng ngudi ta 1am ranh xodn phai (d€ phoi thodt vé phia
cdn dao).

- Khi gia cong thép cing: @ =7 + §°,

- Gang rén, thép déo vira: = 12 + 20",

- Kim loai mau : © = 35 + 45".

1.4. Goc do cua dao doa

AA

I ______§ .

B-B

Hinh 8.14: Cdc géc dao doa
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Géc treée y, gée sau o clia phén cit do trong tiét dien A-A

* G y:

Khi doa tinh y = (°
Khidoathoy =5 + 10°
*Goe a:ou =6+ 12°

Gia cong vat lieu déo, gia cong tho 14y, tri s6 16n.

Gia cong tinh 14y trj s6 nho.

“Gde sau & bo phan sira diing a;: 10 + 20°

* Canh vién f: Canh vién duge bo
tri doc theo cdc rang mii doa, canh
vién ¢6 téc dung dinh huéng miii doa
khi lam viéc, 1am nhin bé mét gia cong
va sifa kich thudc,

£=0,05 + 0,3mm.

Néu vat déo, dé tranh dinh phoi
trén canh vién 14y f = 0,05 + 0,08mm.

* Bitoe rdng:

Dé trinh hien tugng lap lai theo
chu ky cua lyc ddy ngang gay méo 16
khi Irc ¢6 xu huong ddy va mot phia
budc rang s& 1am khong déu, ngudi ta
ch€ tao:

D # 0y # 0y % Wy # 05 £ (.

ON ®,
Hinh 8.15: Cdc gée o cia dao

Nhung dé dé kiém tra duong kinh thi lam céc rang d6i xing timg doi mot

qua tam.
L.5. Ché€ do cdt khi khoét va doa

Che€ dé cat khi khoét - doa tuong tu nhu cic phuong phép gia cong khiac:

+ Chon t

+ Chon S theo bang - dsi chigy chon S mdy.

+ Chon v-tinhn - chon lai n mdy.
+Tinh T,.

Khi chon thong s cho khoét - doa khon

va cong suit nho.

g cin nghiém laj P, va NCg vi luc
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V. MOT SO LOAI MUI KHOAN - KHOET - DOA

X N
e)

Hinh 8.16: Cadc logi dao khoét, doa
a. Khoét; b. Doa; c. Doa var mép; d. Doa ¢6 dan huéng; e. Khoét bdc
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BAI TAP CHUONG 8
Bai tdp 1
Can khoan mot vat bing thép cacbon C50 (o, = 60KG/mm?). L5 khoan cé
duong kinh ®20 dai 100mm vi sau khj khoan con doa 16. Khoan trén may

2A150 ¢6 wiéi dung dich émunxi. X4c dinh ché d6 cat véi mii khoan P18.
Bai giai:
1. Chiéu sdu cdt:
D 20

—=—=10mm
2 2

2. Buoe rién:

Theo sic bén clia miii khoan cé cong thitc:
DO,R]

0,94
Gb

Theo diéu kién ban ddu D = 20; o, = 60
Thay vao ta cé:

S,=3,88 20
60"°

S,=3.88

= 0,9mm

Theo bang (8-3) véi miii khoan cé dudng kinh D = 20, 1ay S, = 0,35 vi sau

khi khoan con khoét nén S, phai nhan he¢ s6 K = O 75 va hé s6 diéu chinh sau
K. =09 Vay S,=0,35.0,75.0,9 = 03mm/v

Chon S, =0,3

Theo thuyét minh mady, lﬁy S=0,28mm/v

3. Tinh védn téc:

) C,D*
Theo cong thirc v = W K, (m/ph)
Theo bang (3-3)
C=98,7Z,=04;,y,=051;m=0,2; x, =0
Bang (4-3): T=45’
(5-3: K, =1,25

(6-3): K, =075
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Dodé: K, =K, =K, =K, =094
9,8.20%*
45%210°.0,28%°
1000.v _1000.26,9
rD 31420

Theo thuyét minh may chon n = 351v/ph

Thay vao: v= 0,94 = 26,9m/ph

S8 vong quay truc chinh n = =428v/ph

4. Lyc cdt va momen xodn:

P,= C,D".S"K . (KG)
Theo bang (7-3): Cp=68; Zp=1; YpD = 0,7
Theo bang (12-1) va (13-1)

0.75
K, =K, =[%} =0,85

m

Thay vao cong thifc:
P, =68.20'.0,28"7.0,85 = 474(KG)
So véi IP,] = 2500KG ciia mdy, ta thay v6i budc ti€n da chon mdy lam viéc
an toan.
Momen xoan dugc tinh theo cong thic:
M = Cy.DM. 9™ K,, (KG.m)
Thay vao ta cé:
M = 0,034.20%4.0,28"7.0,85 = 21,2(KG.m)
5. Cong sudt cdt got:
Mn 21,2351
975 975
S0 vdi cong sudt mdy [N] = 8,5KW, dam bio an toan khi may lam viéc.

N= 7.6KW

Bai tdp 2

Xac dinh ch€ d¢ cit khi khoét, doa trén méay K125A theo cic budc sau:

Khoét 16 $39,6 tir 16 khoan sin D = 38mm sau dé doa 16 dat ©40A,

Mili khoét, doa bing thép gi6 Z = 4, chidu sau 16 1=80, phoi 13 thép
cdn néng o, = 60KG/mm’, khi gia cong c6 tusi ngudi; cho biét Tinoss =
50", T,., = 60
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Bai giai:
1. Ché do cdit khi khoét:

a.Chont: t= —39—’6? = 0,8(mm)

b. Tinh S theo cong thitc tinh d6 bén dao:
S = C.D™ (mm/v)

Theo bang (1-3): C;= 0,07

Thay vao: 8§ =0,07.39,6" = 0,64(mm/v)

Theo mdy, chon S= 0,6(mm/v)

c. Tinh van té¢ khi khoét:

Z,

.D
Theo cong thifc v = Tim'rsﬁ K. (m/ph)

Theo bang (3-3)

C=163,7Z,=03X,=02;y,= 0,5 m= 03

Béng (5-3): K,, = 1,25; bang (7-1); K, =1
Bang (6-3): K,v- I; bang (8-1): K, =1
K,=125.1.1.1=1,25
Thay vao:

_16,3.39,6"

©50°%0,8°%0,6"°
Theo mdy 14y n=190v/phut
d. M6men khi khoét

C t*S"K Dz
M=t d KGm
2.1000 ( )

Theo bang (11-1): C, = 200, X, =1 Y, =1

60 078
Béang (12-1) va (13-1): Km =[Ejl =0,85

1,25 = 20,5 (m/ph)

Bdng(l"l)K(p 09811(—1—>K11 0,85.0,98.1=0.,8

Thay vao:
200.0,8'.0,6'.0,8.39,6.4

M- "7 = 6,08(KGm)

2.1000
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e. Cong sudt cat:
_6,08.190
975
So véi mdy [N] = 8,5KW dam bao viéc an toin.
2. Ché'do cdt khi doa:
40-396

N = LIR(KW)

a.Chont:t =

=0,2mm

b. Chon S:
- Theo stic bén dao ¢6 cong thite: $ = C,.D"
- Theo bang (2-3): C.=0,12
- Thay vic S = 0,12.40™ = | ,6mm
Theo thuy€t minh mdy, chon S = 0,81mm
¢. Tinh vén t6c theo cong thic nhu khi khoét.
Theo bang (3-3): C,= 10,5, Z,=0,3; X,=02; Y, =0,65:m=04
(5-3x K,, =125(63: K, =1;&1: K, =1; K, =15K =125
Thay vao:
10,5.40°°.1,25

V= 6‘00,4 0 20,2 0 810,65 = 12’2 (m/ph)
S6 vong quay truc chinh:
0= 1000v _ 1000.12,2 = 97,1(v/ph)

D 3,14.40
Theo may ldy n = 97v/ph
d. Mémen xoan khi doa nhé ¢6 thé bo qua.

Bai tap 3
Gia cong 16 @11 trén mdy khoan 2A135 bing miii khoan ru6t ga thép gi.

Vit li¢u gia cong GX15-32 ¢6 d¢ cimg HB = 163. Xéc dinh ch€ dé cir khi
chiéu siu 16 khoan 14 8mm.

Bai giai:

1. Chiéu séu cdr: t = —]23—

11
=—=155mm
> (mm)})
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2. Bioe tién S
DO L&) 1 11’} %1
S=734 ——_-=734— __ == 1,12(mm/v)
HBY’ 163%7
V1 diing dau nhiéu truc khoan dong thoi 4 16 nén phai giam luong chay
dao § khoang 20 + 30%, do d¢ layS=0 6(mm/v)
3.Téc dé cd:
F

Theo Cﬁﬂg thirc: v = }T(E—F—ST K (m/ph)

Theo béng (3-3): C, = 17.1; Z, = -0,25: X.=0;Y,=04,m=0,125
(4-3): T =45; bang (6-3): K, =1
(5-33: K,, =127, bdn0(7l) K, =0.7 bang (8-1): K, =1
Thay vao céng thitc:

1. 10 25
V= 451‘]72;.5.}50.0,64 1,27.0,7.1,1=23,2 (m/ph)
Tinh s6 vong quay cla miii khoan:

1000v

=671 (v/ph)

4. Momen xodn la Iy chiéu mruc:
M=C,. D™ 8™ K, (KGm)

=C,. D*S" K  (KG)

" Theo bang (7-3): C,, = 0,022; Zy=2.5Yy=0.8; C=427.7 =1,
Y, =0,8.

Theo bang (12-1) va (13-1): K, =K, =0912
Thay vao céng thirc:
M =0,022.117.0,6".0,912 = 5,35(KGm)
P, =42,7.11'.0,6"*.0,912 = 284(KG)
S0 sanh luc cho phép [P.]m & thuyét minh, mdy lam viéc an toan.

3. Cong sudt khi khoan:

N = Mn 5’35°671=3,68(KW)
975 975
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Céng sudt mili khoan 12 3,68KW so véi cong suat may la 6KW thoa min
diéu kién an toan.
6. Xdc dinh s6 vong quay ciia truc chinh va luong chay dao ciia
ddu khoan. :
Biét: Dehidong = DR chinh: Sk = Dy
Quing dudng di duge cha mot diém trén ddu khoan bing quing dudng clia
mot diém trén 1udi cit chinh cta miii khoan.
Stk Brchin = Sao- Ny = 0,6.610 = 420(mm/ph)
Chon 56 vong quay ctta truc chinh theo thuy€t minh méy 1a 400v/ph
n,.S 420

Sdéukhoun -
Lchinh 400

‘Theo thuyét minh méy chon lugng chay dao 12 0,96,
Do d6, lugng chay dao thyc 1€ cia dung cu 13

Sthw.- = nm .Sdk = 4000,96 = 0935 (l'l'lme)
‘ n,, 671

dao "~ dao

0,6 = 0,6 (mm/v)

Cau hdi 6n tap chuong 8

1. Céu tao va cong dung mii khoan, céc y&u t6 cat khi khoan, cach tinh luc, mémen
khoan M,, ché dd cit khi khoan.
2. Céu tao, géc dd, cong dung mii khoeét.
3. Céu tao, ché& db cit khi khoét, doa?
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Chuong 9

PHAY
(6 tiét)

Muc tidu bai hoc

- Gidi thiéu cdng dung, dic didm két cu cac loai dao phay.
- V& dugc goc dé dao,

- Trinh bay dugc d4c trung gia cong cit gdt bang phay.

- Chon dugc ché 6o cit.

NOI DUNG

I. KHAI NIEM

Phay 1a mt trong nhiing phwong thic phé thong d¢€ gia cong mit phing, mat
ranh c6 dudng kinh thing, m3t try trdn xoay. Do chinh xéc dat dugc 12 c4p IT6 +
IT7, 46 béng dat V8 + V7, R, = 2,5 + 1,25um, khi phay tinh ¢6 thé dat cao hon
(R, =0,32um).

Chuyén dong chinh khi phay I chuyén déng quay tron ciia dao, chuyén
dong ti€n thudng 1 chuyén dong tinh tién qua lai cua ban bit vat,

I1. PAC TRUNG CUA PHUOGNG PHAP PHAY

- Do ¢6 mot s6 ludi tham gia cit nén nang sudt cao hon bao tién.

- Ludi dao cit khong 1am viéc lién tuc va khéi lugng giao phay thudng 16n
nén diéu kién truyén nhiét st o

- Dién tich cdt khi phay thay déi, do d6 lyc cat thay ddi gay rung dong
trong qud trinh cit.

- Do ludi 1am viéc gidn doan, gay va dap va rung dong, nén kha ning tén
tai leo dao it.

115



III. CAC LOAI DAO PHAY VA CAC YEU TO KHI PHAY

- Dao phay tru va dao phay mat d4u 12 2 loai dao co ban d€ gia cong mat phéng.
1. Phan loai

Cdc loai dao phay mdr déu rang ldp ghép co khi

a4

Céc logi dao phay ngon

v

Dao phay médun Dac phay lin rdng

Hinh 9.1: Cac loai dao phay

L —

;““\\\\\‘;
RAWAWE
L
gAY

Ly preg R

Dao phay ren
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- Dao phay tru: Pudng tam ciia né song song v6i mat gia cong, rang bd tri trén
mat truc,

- Dao phay mét ddu: Pudng tam dao vuéng géc véi mit phing cén gia
cong, rang b tri trén mat ddu.
_ Tir hai loai trén ngudi ta ché tao cdc loai dao khéc bing cdch b trf cac

rang trén mat ddu va mat tru gém cé: ) :

- Dao phay rdnh: C6 2 hoiéc 3 mit ring dung gia cong rdnh hodc mit bén
¢6 bé réong nho.

- Dao phay dia: Giéng ranh nho cét diit.
g - Dao phay ngén: Rang b6 trf ci mat ddu va mit tru diing gia cong miit bén
- nho, ranh kin (ranh then, mat trdn xoay) (Hinh 9.1.e).
. - Dao phay géc: Ring bd tri trén mat con, géc giao phy thude vao géc chi
i€t gia cong mat dinh hinh. Dao phay dinh hinh: profin ring giong profin chi
‘tiét gia cong mit dinh hinh (Hinh 9.1h).

2. Cau tao dao phay mit tru - mit dau
2.1. Dao phay mat tru rang xodn
- * Cdc kich thudc co bdn: _
*Céc kich trudc co ban: D, z, dang ring, h... duoc quy chudn. Mot s6 y&u 16

sau day c6 lién quan dén viéc chon dao khi lap quy trinh cng nghé (QTCN).
- Duong kinh D:

Hinh 9.2: Dao phay tru rdng xodn
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Khi D tang, chiéu day cét tang, géc ti€p xic tang, Z tang do d6 Sz ting din
dén T,, gidm nhung tin nhiét tét, Nhung P, tang cdn N, ting do d6 néu mdy
cong sudt 16n chon D 16n.

- D, d chon theo tiéu chuin:

+ Bude vong - budc truc

+ S6rang Z:

Chon Z phu thudéc vao che do cat va vat lieu gia cong, chon theo kinh
nghi¢m Z = m~/D, trong d6 m = 0.5 + 2 Ia hé s5 phu thuéc loai dao va diéy
kién gia cong.

- Gia cong cimg wimg:

Dao thép gié: m 16n

Dao hop kim ciing: m nhé

* Cdc gée do dao:

- Goc xoin @ géc nghiéng ring véi truc dao:

Khi © ting dao bén hon (s6 ring cit ting), 46 béng tang nhung kh ning
chiu udn dao giam, thudng ding: o =30 = 60°.

Dao ring thing @ = 0" (hién nay it diing).

+ Géc trude v:

Do trén mat phéng N-N, tri 6 ciia né phu thudc vat liéu gia cong.vat
liéu dao. '

~ Dao thép gi6: y = (5 + 25)°

+ Dao hgp kim cing: y = (-15 + 15)°

+ Tri s6 nho: gia cong vat liéu cimg.

+ Tri s6 16n: gia cong vat licu déo.

- Goc sau o

X4c dinh trén mat phang vuéng géc truc dao.

: phu thugc dang dao va yéu ciu gia cong:

+ Dao thép gié: o = 12 + 20°

+ Dao cit, phay ranh: o = 30°

+ Dao hgp kim ciing: o =8 + 20°

+ Phay tinh: o =5+ 8°
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2.2. Dao phay mat dau

Hinh 9.3: Két cdu thong s6 dao phay mdt ddu

* Khdi niém:

Dao phay mit ddu ¢6 cic thong s6 ket cdu twong trr nhwr dao phay tru ring
xoan nhung né c6 mot s6 dic diém khdc nhur:

- Méi rang 6 3 ludi cit, khi phay bang mat ddu thi 2 - 3 1a udi cit chinh,
3 - 4 1a 1udi cit phu, lui 1 -2 khong tham gia cit.

- Khi phay mat thing ding bing mit try thi chi ¢4 1 - 2 lusi tham gia cat -
lic nay y, chinh I3 o. :

* Cdc géc cita dao:

- Gée @ (y,): Géc o d6i véi dao mat ddu dugc chon nhd hon dao try vi né
it 4nh hudng dén d6 béng ma chi yé€u lam tang do bén ludi cit.

o =25+ 35° .

+ Gdce trude ¥, gée sau o, nhu dao mat tru.

+ Goc 1éch chinh g, géc lech phu ¢, x4c dinh nhw dao tién don.

®, ¢, nhé thi chiéu iudi cit I6n 1am tudi bén cao, do béng cao.

Khi phay ldng c6 thé sir dung ¢, = 0, ly = (4 + 6)S, hodc ¢6 thé 14y
¢y = 90°.
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Do

! 1,
Hinh 94 Cdc gée ciia dao phay mat ddu

3. Cac y&u t& cit khi phay va dién tich 18p cit

3.1. Chiéu sau cat t,

Chiéu sau cit t, 1a khoang céch gitta bé mat chua gia cong va bé mit da gia
cong sau mot 14t cit.

3.2. Chiéu sau phay

La kich thudc 1dp kim loai duge cit di, do theo phuong vudng géc véi truc
dao phay tng véi gée ti€p xiic .

- Dao phay try, dao phay dia, dinh hinh, dao géc thit =t

- Dao phay ngént, =B; t 2 t,

- Dao phay mat dau t # ¢, vdi t do vudng géc véi truc dao, dng vdi géc
tiép xtic .

3.3. Buée tién 8

La d¢ dich chuyén trén mat phiing ngang ctia ban may, khi phay ngudi ta
xdc dinh 3 loai budc tién:

- Buéce tién ring: S, (mm/rang)

- Buée tién theo vong: Sy = S,. Z (mm/v)

- Budc tién theo phit: S, = S,. Z. n (mm/ph)

Khi phay thé chon S theo siic bén riang, nén chon theo S, dé diéu
chinh mdy.
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Hinh 9.5: Chidu sau cdr khi phay

3.4. Toc do cat v

L téc d6 cia dao (chuyén déng chinh).

D: Dudng kinh dao phay (déi v6i dao dinh hinh, dao phay géc ta chon D
16n nhat).
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3.5. Dién tich 16p cit

* D¢ rong phay B: La kich thuéce 16p kim loai duge cit do theo phuong
truc dao.

- Goc tiép xic y: La gbe & tam tuong Ung v6i mat phing tiép xiic cia dao
va phoi.

+ Dao phay hinh tru:
E—I ’
OB 2 2t
cosy = = =]- = (9.a)
v OC _12 D
2
+ Dao phay mat dau:
Y t . .2 P t,
SIn— = — vicosy = 1-2sin° — =1 -2(— 9.b
5D \ 5 (D) (9.b)

- 86’ rdng cdt déng thoi i:
+ Dao phay mat ddu:
i= /& trong dé:

E_. — 360(]/2. -\_%_ Sz
+ Dao phay mat tru: r O \ [ m

¢ Rang thang i = yZ/360

| (3) am
(nhu dao mat d4u). N ‘]}J M
¢ Ring nghiéng: Néu chi
k€ s6 rang trén mat ddu: \Jp ' .
1, = B(p)x/360. Hinh 9.7: Tinh chiéu day cdt a

Né&u chi k€ s6 ring trén voi dao phay tru
chiéu rong phay B ta ¢6 i,
= B/T\q.-

I'=1+i; = yZ/360 + B/T,,, (hinh bén)

Chi y: Néu i 13 s6 1€ ta lam tron lén mot dom vi.

Vidu:i= 2% taldyi,, =3.
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Hinh 9.8: Tinh chicy day cdt a véi dao phay mdt diy
* Chiéu diy cét q-
Chiéu day cit khi phay (a) 1a
khodng cdch giira 2 vi trf k€ tié€p cha
quy dao chuyén dong ciia —m{}t di€ém !
trén ludi cit ting véi lugng chay dao 0
Sz, a do theo phuong huéng kinh dao, - -
Trong khi phay a bigy d6i ur a
gidm dén amin hodc nguge lai tuy
phuong phép phay.
+ Dao phay try:
Coi A CMN 13 vudng ta cé:
ay = S,.5in6 va cé Amax = Sz.8imy,
ta quy udc a, = S, .siny/2.
+ Dao phay mat dau: )
Theo hinh v& ta ¢6 : Hinh 9.9: Tinh chiéy, rong cdt b
Vi dao phay try

dy = NS, ma n = 37 cos6, vay:
am = S; cosBsing
quy udc a,, tng véi g6¢ ©/4, vay ta cé:
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A= Sz cosQ/4sing

s = S 5i0 (6 = 0) |

Ay, = Sz cOSP/2sinQ {(9.c)

* Chiéu rong cdt b khi phay:

+ Dao phay mat ddu:

Chiéu réng 16p cét nhu tién 1a mot lugng khong déi.

Khi & =0 b = B/sing

Khi 4 # 0 b = B/(sinpcosi.) 9.d)

+ Dao phay tru ring thing: B=b

+ Dao phay tru rang nghiéng:

Ta khai tri€én mat try dao phay try theo hinh V&, ta ¢6 chidu rong 16p cét
khi phay (thoi di€m dang xét) cia mét rang dugc xdc dinh bing cong thic:

b= D(eld _e'c )

2s8ino

Sau khi tinh dugc cdc thong s6 trén ta ¢6 thé tinh duoc dién tich cit
khi phay.

+ Dao phay tru ring thing:

(9.e)

Ta xét f, cua 1 rang: f, = a,.b, trong dé:
a, = S,.sinB,
b,=B
f,=S,.b.sind,
Néu dong thdi ¢ 1 rang cét thi:
F,=S$,.B.3 sind, 9.0

n=|
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Hinh 9.10: So dé tinh dién tich khi
Phay bang dao phay ring thing

+ Dao phay tru riang nghiéng: -
Ta ciing xét mét rang thi n nao dang

cat chiéu day cit a_ = S,.sinB, (chii ¥: a,
thay d6i theo 8,, 6, thay déi tr & —» 0"

dién tich 16p cit ing véi a,, d,, 1a:

Dy, = a,.d,,
Trong dé:

X E'd(:)

dhn === 2

sin®  sinw

d o

=f,= [a,d, = D5, [1sing,.d0
: 2sin®

: 67

Sau khi 14y tich phan ta c6:

f, = (21;:; .[éosec" ~cos@," ]]

Néu trong cung tiép Xtic ¢6 i rang déng thoi cit thi dién t

ich cit téng
cong bing:
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F= zi:fl. _ D5z .i{cosec" —cosﬂ'd"] 9.g)
- F, dao phay mat ddu:

Di¢n tich cit do mot rang cit

Trong dé:
a, = S,.sin @.cos 9,

5= Deino

d3
= F,=B.S,.cos 0, N
Tong dién tich cat do i rang cit:
F=B.S,. Zlcosﬂn (9.h) 312 ldl
S 3 N
4. Phay can biing —= ?
B c3 _
Qua coéng thic (9.1), (9.g), tir
(9.h) ta thdy tong dién tich cét khi
phay 1a mét dai luong khong ddi c2 cl

phu

thuoc géc 0, do d6 luc cat khi i 9 11 S ds tinh dien tich 1op cdt

phay thay ddi din t6i rung dong khi phay bdng dao phay rdang xodn

nén

do bong gia cong gidm, & day

ta xét sao cho F, = const (hing s6).
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Vay:
Qua trinh phay v6i F, = const goi 13 phay can bing.
4.1. Dao phay tru rﬁng nghiéng

Ta xét khi diém d4u rang sau tmg véi di€m cudi ring trude.

Khai tri€n cong thic (9.g): F = Zf - DS, -Z[cose —cos6,"
— 2sinw <

= 22:110 [(0059c - cos(-)d1 )+ (cos,Bc —cosB, )+ et (coseci _ cos[—)di )]

\ 2 3 2
vi cosf,’ =cos6.'; cos8,’ =cosf_

Sau khi don gidnta cé: F = (cosB cosGd')

2 sinw



trong dé: Gci =0: C()SecI =y

thay cos¥ =1 _2 vao ta ¢d:
D

F= S’ L - const

Sin @

Mérong rakhi B=K.T

1ruc - ’
trong d6 K 1a s6 nguyén, K = 1, 2, 3... ta cé:

F=k 2zt
SHIW

thay K = B vaT, = ﬂ.cotgm
T, ' z

lrue

ta dugc:

F. =K. S,.t _._ZB S,t BS,tZ

sine  m.D.cotgm sing w.D.cose

(9.1)

Tur d6 riit ra két luan: Khi thod min B = K.T,. s€ c6 phay
can bing, ngudi ta dung phay can bing trong gia cong loat 16n va
hing khoi. |

4.2. Dao phay tru rang thing, mat dau

+ Dao phay try: Ngudi ta d& ching minh ring khong thé tim dugc diéu
kién phay can bing.

+ Dao phay mit ddu: Ciing khong c6 diéu kién phay can bang
nhung ngudi ta d4 chitng minh dugc bién phdp dién tich cit it
thay ddi.

- Tang $6 rang Z

- Tang ty s6 t/D (c6 nghia la ting chiéu sau phay t).

Neéu do két cdu dao khong ting Z ta cé diéu kién t = D s& c6 F, thay déi

it nhat.
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3. Phay thuan - Phay nghich

A\

Pz pd
¥ Phay thugn Phay nghich
Hinh 9.12: Phay thudn va phay nghich
5.1. Phay thuan
* Binh nghiu

Phay thuan khi dao quay cung véi phuong chuyén dong clia mdy nang
chi i€t gia cong.

* Ddc didm

Uu diém:

- Chi€u sau cét thay d6i tir a,,, — a, do dé khong xay ra su truot, dao
d& mon, tudi bén dao tang. :

- C6 thanh phén P, d& chi tiét xudng ting kha nang kep chit, giam rung dong.

- Bat ddu cit got a = a_, nén xdy ra va cham dot ngot, dao dé mé, rung
dong ting manh

- Luc P, ddy chi tiét theo phuong chuyén dong chay dao S nén sy tiép
XUc giita b€ mat ren cha vit me truyén lyc va dai 6¢ ¢6 thé khong lien tuc din
dén mdy bi giat cuc gay rung déng,

* Céng dung

Phuong phdp phay nay ding gia cong tinh, vi khi ndy chiéu day cit a
mong. P, nho nén rung dong it, mat khic khong bi trugt dao nén do bong
cao, dao lau mon.
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5.2. Phay nghich

* Dinh nghia

Phay nghich 1a phuong phdp phay trong d6 dao va chi tiét c6 chuyén dong
ngugc chiéu nhau,

* Ddc diém

Uu diém:

- Chi¢u day cit tang tira__= 0 - 8, do d6 luc cét tang dan nén trinh
dugc rung dong.

- Thanh phin P, ¢6 xu hudng lam tang cudng su an khdp giita bé mat ren
vit me va dai ¢ cho nén khong gay nén do do, do dé tranh dugc rung dong.

Nhuge diém:

- Vi bat dau cit a = 0 nen XAy ra su trugt giira ludi cat va bé mat gia céng
nén giam dé béng bé mat gia cong, dao chéng mon.

- Thanh phén P, ¢6 xu hudng nang chi ti&t lén vi vdy gay rung déng, do d6
doi héi luc kep phai 16n.

* Cong dung

Phuong phdp phay nghich nay diing d€ gia cong the.

3.3. Lue va cong suat khi phay

5.3.1. Luc cat khi phay

- D6i véi dao phay try rang xodn:

Hinh 9.13: So dé tinh Iuc cér khi phay

20
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Goi Q 1a téng lyc tdc dung lén rang xodn, ta ¢6 thé phan tich luc
Onhu sau:

Q=R+DP, =P +B +P, =P, +B, +P,
hoac: Q = f’s + 13N
- Khi phan tich luc tdc dung lén dao:
Q=P +P +P
P, : Luc tiép tuyén can lai chuyén dong chinh tiéu hao cong sudt mdy.

P,: Luc hudng tam xu huéng 1am vong truc dao, ddy dao khéi vat gia
cong, gy rung dong.

P_: Luc doc truc dao, khi chon dao sao cho P, hudng vao & truc may hoac
dung 2 dao dé P, triét tiéu nhau.
- Khi phan tich luc tac dung 1én vat lam:
Q P + P + P
P,: Lyc thing diing tuy theo phay thuan hay nghich m né ¢6 tdc dung dé
chi tiét hay nang chi tiét nén (ding d€ tinh luc kep dé ga).
P : Lyc nam ngang tuy theo phay thuan hay nghich ma né c6 tic dung
lam tang hay khir d6 ro clia vit me dai 6¢ ban mdy.
Ngoai ra ta c6 thé phan tich:
Q = i:.)s + f)N
P, : Luc tdc dung vuong géc véi ludi cét.
B;: Lyc doc theo Iudi cit duoc tao ra do ma sit cha phoi bén mit trudc

theo phuong xoén vit, do d6 gay ra sy co riit phoi theo chiéu rong 16p cit.
- Dao phay mdt ddu:

Ciing nhu dao phay tru ta ¢6 thé phan tich tdng luc Q tic dung lén dao
phay mat ddu thanh cdc lyc thanh phdn nhr sau: B,,B,,B,,B,,P, (Hinh vé
9.13 trén). |

Chi y: Trong qud trinh cat, lyc cét thay d6i phu thudc vao sir thay ddi dién
tich cat, do d6 cdc thanh phan lyc trén 1a lyc trung binh.

Lyc P, duge tinh theo cong thifc: |

P, = C,t".8" Z B" D% (KG) ©.j)
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G H¢ s6 phu thusc vat liéu gia cong vi loai dao phay (bang 80
CDCKGCO).

t: Chiéu sau phay (mm).

S,: Luong chay dao trén mot ring (mm),

TN

nl
~0
P
%PZ 1)

Phay doi xitng Phay khong doi Xiing
Hinh 9.14: Phay doi xing va phay khong dei xiing

Z: S6 rang dao phay.

B: Chiéu rong phay (mm).

D: Pubdng kinh dao phay (mm).

XP. ¥P, Zp, qp: tra bang 80 (CHOCGCCK)

Sau dé dya vao quan h¢ gitta P, vi cdc lyc ta c6 thé xic dinh dugc P,, P,,
P, theo P, (trung binh).

5.3.2. Cong sudt khi phay

Coéng suat khi phay tinh theo cong thife sau:



PV
= 60.102
- Don vi: P, (KG), V(m/ph)
N,: Cong sudt cir got.

(KW)

3. 4 Chon ché d¢ cit khi phay bing bang s0

* Chiéu sau cdr t

Chiéu sau cat t phu thuoe lugng dir cit, d6 béng bé mat ket hop véi cac
y€u t& lién quan clia phay, cong sudt mdy, do cing viing ciia he théng cong

nghé (giong nhr tién).
- Budc rién S

Budc tién S phuy thuéc vio tinh chét vat litu va do béng bé mat, d6 cing

viing clia h¢ théng cong nghé (HTCN).
Gia cong tho: chon S, (mm/ring)
Gia cong tinh: chon Sp (mm/ph)
Khi phay tinh 0, nhap nhé bé mat do
lugng chay dao vong S, quyét dinh.
-Toc do cdr v:

V phy thuée vao kich thude dao, t, S

da chon.
Tra bang 182-2; 196-2 (S6 tay Cong
ngh¢ Ché tao mdy).
Sau dé:
+Ttrvt1’nhran- OOV (v/ph)
+ D6i chi€u véi mdy chon t6c do thyc n,
+ Tinh laiv;: v, = 000 ~ (v/ph).
(Gidng nhu tién)
-Tinhlai S, S. thuc:
S,=S,.Z.n=5,.n (mm/ph)
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Hinh 9.15: Cdc trutmg hop tinh T



Dai chi€u véi may chon S, thuc va tinh lai S, thyc:

S, (1)
Sz(t) = (mm/rang)
Zn,
- Nghiém cong suat:
Ndc'nmﬁy 2 N{.'g.
N, tra bang 202-2, 223-2 (S6 tay Cong nghe Ch¢ tao mdy).
- Tinh thov gian chay may:

L
T,= (9.k)
S, (1)
Trong dé:
L=1+A+y

1: Chiéu dai chi tiét gia cong.

A: Khoang chay qui 18y (1+5)mm.
y: Khoang chay té1 tinh nhu sau:

+ Khi phay bang dao tru:

y=Jt(D~-1)

+ Dao phay mit diau déi xdng:

y=0,5.[D-+vD?-B](B=t)
+ Dao phay mat dau khong doi xing:

y = \/B(D —B) (B=t).

Cau hdi én tap chuong 9

1. Cong dung, dac diém, phan loai cac loai dao phay?

2. Trinh bay vé cac thong s6 dao phay mit ddu: cac goc dao, céc Iudi ct?
3. Trinh bay vé cac thang s8 dao phay tru: kich thudc co ban, géc, s3 rang...
4. Thé& nao la phay thuan, phay nghich, phay can bang? Giai thich cac trudng hop.

5. Tinh va chon ché& d6 c4t khi phay?



Chuong 10

CHUST
(2 tiét)

Muge tiéu bai hoc

- Cung cap khai niém gia cong bdng phudng phap chudt.
- Gidi thich dudc ciu tao clia dao chuét.

- Chon dudgc théng s cit got.

NOI DUNG
I. KHAI NIEM

- Chudt 12 phuong phdp gia cong 16 sudt c6 tiét dién tron, dinh hinh ¢6
dudng kinh thing nhu 15 tron, 16 then hoa, 13 vuong... ¢b nang sudt cao nhat.

- Chudt ¢6 the dat d6 béng V8, V9 (R, = 0,63 + 0,32) chinh xic cap IT
5+ IT6.

- Do nang suét cao nén thudng diing trong sin xuit hang loat 16n va
hang khéi.

- Qua trinh chudt chi thyc hién mot 14n cat do d6 s6 lugng rang dao phu
thudc lugng du va profin rang phai ding véi profin 16 gia cong, do d6 dao
chuét ché tao, mai sira khé, tudi bén dao 16n.

- Do ¢6 s6 rang cét dong thdi 16 nén cdn may phai ¢ cong suit cao.

- T6c 4o cat thép (3 + 8m/phuit).

IL KET CAU DAO CHUOT

1. Dao chubt

Dao chuét 1a mot dung cu c6 nhiéu ludi cit, ty theo hinh déng b& mat
16 ma ¢ thé dao chudt trdn, vudng, thép hoa, sdu canh (tiét dién vuong géc
truc dao).
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Két cau dao chust tron dugc mé ta nhir sau:

L
. 4
: 2 3 3 S 7
b 1H- ©
* N - : | S
Iw Lok Lnh ip Ik 3h Ln
t g
Mat sauR
h{Ma - “‘“‘3)"5 §a=(1-3)"
Rdng cdr Rdng phdn sita diing

_ Hinh 10.1: Két ciu dao chuot
- Phin 1: Ddu dao ding dé kep dao chut trong d6 g4 va truyén hue.
- Phén 2, 3: C8 dao va con chuyén tigp.
- Phén 4: Phén dinh hudng phia trudc dinh tam chi rigt truGe khi chust, bao
vé rang dao chuét khong b 83y khi qud tai (Iugng du qu4 16n).

xen k&) do dé gidm bien dang 16p cit va Iuc cit.

- Phdn 6: Phdn stra diing kich thudc 14 va tang d6 béng gia cong, phin nay

€O tir (4 + 8) ring, dudng kinh nhy nhau, bang kich thuéc 16 gia cong va khong

¢6 ranh chia phoi.

- Phin 7: Phan djnh hudng phia sau 1am nhiém vy djnh huéng chi tiét khi
rang cudi cing chua'ra khoi 18,

2. Géc dd dao chust

*Goc y:

- Phin cdty = 5 + 20° wy theo vat liéu gia cong.

- Phan sira diing y = 0 + 5° d€ dudng kinh dao Tau bj gidm khi mai lai.

* Gée sau a:

Anh huéng 161 tudi bén dao vi kich thuéc dao.
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-Rang cat: oo =2 + 3°

-Ring strading =1 + 2°

Dao chudt ngoai « = 5 + 10° vi ¢6 thé diéu chinh duge kich thude gia
cong.

* Canh vién ép:

D¢ tang tudi tho dao chudt trén phén sira ding ngudi ta 1am canh vién f <
0,2mm canh vién durgc mai béng V10(Rz40).

3. Sd d6 cat khi chudt

Tuy theo hinh dang, d6 chinh xdc va kich thude cha chi tiét gia cong, trang
thi phoi ta diing cic so dé cit khac nhau.

So do cat ¢é anh hudng téi sy phan bs tai trong trén ring tuéi bén dao,
ngudi ta diing 3 sa dé cit sau:

A

7

a) b) c)
Hinh 10.2: Ba kiéu cdr ciia dao chuot

3.1. Chuot theo 16p (a) _

Lép hop kim cat ra ¢6 dang profin déng dang vé6i profin chi tiét gia cong,
profin rang dao ~ profin bé mit cit. _

- Uu diém: V6i so d6 nay a mong, b 16n dam bao d6 bong, d6 chinh xéc cao.

- Nhurgie diém: Dao ché tao, phic tap luc cét 16n.

3.2. Chuét an dan (b)
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Profin 16p cdt va profin ludi cit khong gi6ng profin bé mat gia cong,
nhiing rang cudi c6 hinh dang bé mét gia cong.

- Uit diém: Dao ché tao don gian hon (vi dao tron xoay).

- Nhuge diém: Do béng va d6 chinh xac thap hon chuét 16p vi bé mat gia
cong gilta 2 I6p cat ¢6 vét cat do céc rang riéng biét tao ra.

3.3. Chudt theo manh (c)

Tuong tu chudt n ddn nhung méi 16p kim loai c6 chiéu day a, chiéu rong
b duge cit bdi mot nhém rang (2 + 3 ring).

- Uu diém: Chiéu rong 16p cit nhd tang chiéu day cdt (a) luc cét téc dung
Ién dao nho.

- Nhuge diém: Vi a 16n nén dao dé mon mat trude, dao ch€ tao phic tap,
phuong phap nay ding cho chi tigt ¢6 vo ciin » tharth mong, d¢ cing vimg kém.

Hinh 10.3: Cdc dang bé mar gia cong bdng dao chuot

1. CAC YEU TO CAT KHI CHUGT
1. Chiéu day cit a

Chieu day cit a duge tinh bang luwgng nang rang (d = §,).
Thudng a = 0,02 + 0,2mm, vat liéu déo, kém bén, a chon nho va nguroce lai.
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2. Chiéu réng cit
- La phén chiéu dai [udi cit tham gia cit.

Thi du: Chuét 15 tron (phuong phép chudt 16p) b = n.D (thuc t& chiéu rong
cit phéi trir di rinh chia phoi).

3. Dién tich cit

- Dién tich cat mot rang la: f = a.b (mm?)

- Tong dién tich cat do i rang cit déng thei 1a:

F=fi(mm»i=Lxk

L: chi€u dai bé mit chudt (mm)

t: bude rang dao chuét :

Chii y. i 1a mot s6 thay d6i do F thay ddi nén Ivc cét thay d6i din dén gay
rung dong (d€ giam bt rung dong ta diing dao chudt rang nghiéng di mét goc
A =10+ 30°.

IV. CHON CHE PO CAT KHI CHUOT BANG BANG SO

. Chon ch€ d6 cat khi chuét khic cic phuong phap khdc & ché chiéu sau vi
budc tien duge xac dinh bdi két cau dao.
Ta ti€n hanh theo trinh tu sau:
1. Chon v theo bang 292-2 (STCNCTM)
Phu thue: vat liéu gia cong, vat liéu dao, dang chudt va do chinh xdc dat ducc.
2. Tinh lyc can P, nghiém lyc kéo P, < Py,
+ Chudt 16 tron:

P=C,S”.D.Z (KG) (10.a)
+ Chuét then hoa, then:
P=C,S”.b.Zn (KG) (10.b)

C,: h¢ s6 phu thuéc vat lieu gia cong.

S, lugng chay dao ring (phu thudc dao).
b: chi€u rong ranh then (mm).

z: O rang dong thdi cit.

n: s6 ranh then

D: dudmg kinh 16 chudt

3. Nghiém céng suat
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Ne=__ py  <Ngn (10.c)

) 60.102 ] )
- Don vi: P, (KG), v(m/ph), n: hiéu suat.
Ny (KW): Cong sudt déng co.

4. Tinh T,
L, +141, ‘
T =000 - (104)

Ly: chiéu dai Iam viéc dao (mm).

I: chiéu dai chi tiét chudt (mm).

1,2 lugng vurgt qua (5 + 10)mm.

Vidu:

Chuét 16 try d = 50mm, 1 = 70; vat liéu gia cong la thép cacbon két cau
¢6 o, = 75KG/mm?; d6 cimg HB = 200; ding dao thép gié P18 véi lugng
nang dao §; = 0,02mm c6 buéc ring t = 12mm; tudi bén trung binh T =
420phuit, x4c dinh ché 46 cit trén mdy chuét.

Diéu ki¢n lam viéc: tu6i lanh bing dung dich Sulfur frezone.

Bai giai:
1. Téc @6 cit khi chuét:
Cv
= h
V= gy (w/ph)

Vat liéu 1a thép cacbon két cdu 6, = 75(KG/mm?), HB = 200.
Theo bing (1-4): C, = 16,8; y, = 0,62; m = 0,62
Thay vao cong thitc tinh v:

16,8
YT qa0ee g o (miph)
2. Lic cét:
Theo cong thitc: P, = P.Zb(KG)
ad B
T z,360"

Chon dao ¢6 so dé cat theo 16p, Z, = 1; d = S0mm 16 try, B = 360"% Z, =11t
= 70/12 = 5,83 6.
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Thay vao Zb = n.d.Z, = 3,14.6.50 = 942 (mm)
Theo bang (6-1): Luc trén chi€u dai ludi cit dao chuét 1a: p = 10,5 (KG/mm).
3. Cong sudt cit la:

__Pv 989146 _
N=—5fo7 = 6o.in  _ -2(KW)

Cau hoi 6n tap chuong 10

1. Cdng dung va két cau ctia dag chudt?
2, Cac sag dé cat khi chuét?
3. Cach chen ché d6 cét khi chudt?

140



Chuong 11
MAI
(2 tiét)

Muc tiéu bai hoc

- Gidi thiéu céng dung va phuong phap mai, gidi thiéu da va cach chon da mai.
- Trinh bay dugc két cau da mai.

- Boc dugc ky hiéu va chon dugc da mai.

- Gidi thich dugc mét s6 phuong phap mai théng dung.

NOI DUNG
L. PAC PIEM PHUONG PHAP MAI

Hinh 11.1: Mot s6 phiwong phdp gia cong bang mai
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Mai 12 mot phuong phép gia cong kim loai bing cit got kim loai, may mai
chi&ém khoang 25% trong sG may cit kim loai.

Hién nay mai khong nhiitng chi dilng & cdc nguyén cong tinh va con & cac
nguyén cong tho khi cin cé nang suit va hiéu qua kinh t€ cao.

Mai c6 dac diém sau: _

- Khi cit tinh mai dat V8 + V12 (R, = 0,63 + 0,04), IT4 = IT6 ma 1én hon
dé chinh xéc dat (0,002 + 0,003mm). ‘

- Téc¢ do cit 16n (60 + 80m/s) (hién nay 120 + 300m/s) nén t’ mai cao
(1000°C).

- Tiét dién phoi cit bé.

- P4 mai 1a dung cu cét nhiéu ludi, hat mai ¢6 hinh dang va vi tri khdc
nhau ddng thoi cit cdc gée cit khi mai khong hop 1Y, ta coi mai 12 qué trinh
cao xudce lién tuc. ,

- Do khéng thay déi vi tri va hinh dang hinh hoc cha hat mai nén cin viéc
diéu chinh qud trinh mai.

- Trong qua trinh mai, d4 mai c6 kha nang ty mai sdc mot phén.

II. CAU TAO PA MAI

D4 mai duoce dic trung bdi cic thong s6 sau: _

Vit liéu mai, chdt két dinh, do hat, do cdng, cfu tric hinh ddng, kich
thude da.

1. Vat lieu mai

Vat liéu hat mai goém 2 loai: Kim cuong va hat mai.

* Kim cuong:

- Kim cuong thién nhién.

- Kim cuong nhéan tao.

G6m céc dang sau:

+ Kim cuong RVG: C6 tinh thé hinh thoi dai dé mai cdc vat liéu siéu citng
nhu Cacbit Wolfram, Cacbit Silic...

+ Kim ctfong MBG-II: C5 tinh thé hinh kh6i, d& mai cacbit thigu két, saphia, mai
dién héa... |

+ Kim cuong MBS: C6 tinh thé hinh khéi siéu bén, diing 1am 1udi cua cé
lien k&t kim loai dé cdt bé tong, cdm thach, granite, d4, vat liéu x4y dung...
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+ Oxit nhom st: Ky hi¢u B SG, ding d€ cit vat lieu thép ciing c6 do cing 20 -
70 HRC, Nikel... '

* Hat mai nhan t@o: gém céc loai

- Oxyt nhém dién: bao gom 2 loai:

+ Oxyt nhom dién thudng » s6 (39 - 959, AlO,) mai cic vét liéu déo
va bén chit nhy thép da qua toi, thép dic
gié d1 16i.

+ Oxyt nhom dién tring > thudmg ding gia cong thép gig, thép dung cu.

- Cacbit silic (SiC) ¢6 haj dang:

+ Cacbit silic xanh (KZ) 98 = 999, SiC: Chit yéu ding dé maj cachjt thiéu
ket va cdc vat liey ciing khic.

+ Cachbit silic den (K4) 77 + 98% siC ding d€ maj gang va cic kim loai
mau mém nhw nhém, dong thau, déng thanh vi cic vat li¢u g6m sit.

- Cacbit Bo: B,C.,

- Silic Z-AlL Gia ¢ong hop kim citng va c4c vat liéu siéu cing.

- Boron Cacbit: C6 d6 ciing cao hon cacbit Silic vi géan bang kim cuong.

- El-Bo (Nitorit Bo lap phuong): La loai hat mai tdng hop cé do cung giiia
cacbit Silic va kim cuong tinh thé, thudng duoc goi 1a BorazonCBN.

2. Chat két dinh

Ding hai loai chst két dinh: Vs cg (Kéramit), hitu co (Bakelit,
Vunganhit...),

-V co:

+ Kéramit (K) dat sét, silicat natri, silicat manhé: Khéng sg 4m, gitt dugc
profin nhung tinh 2idn cao,

- Hitu co:

+ Bakelit (b) chg tao tir axit ‘cacbonic fooman ¢6 do bén, dan héi cao, ché&
tao d4 véi téc d6 cét cao, _ _

+ Vunganhit (B) 70% cacbon + 30% liyu huynh, vi dan héi cao nen ché tao
dd mong, nho (day 0,3 = 0,5mm, D =150 = 200mm).

+ Chat két dinh thuy tinh ho4: Ding cho hdu hét cic dj mai, dugce 1am tir
dat sét, nung chay & nhiét d6 cao. '

+ Chat két dinh nhya déo: Thudng ding trong cdc d4 mai cin khj ning
boc tach kim loai nhanh. -
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+ Chét két dinh cao su: Céc ¢4 mai c¢6 chat két dinh cao su duge sir dung
mai cdc chi tiét cdn d6 béng cao. '

+ Chat ket dinh silicat: Cdc d4 mai diing chét két dinh silicat khi mai cén
sir duy tri phdt sinh nhiét thap.

+ Chat ket dinh shellac: Thich hgp cho cdc dd mai dé mai cdc chi tigt cg
d6 bong cao, khong thich hop véi cOng viéc mai tho.

3. B9 hat

La kich thudc hat mai nam trong d4 mai (LK)

Tiéu chuan FOTC 3674-59 quy dinh:

- Hat mai: K¢ hiéu 200 = 16

- Bot mai: 12 +3

- Bot mai min: M40 = M5

4. Db cimg

La kha nang chéng lai sy vang hat mai ra khéi mat lam viéc clia da duéi
tac dung ciia ngoai luc.
Nguti ta quy dinh nhu sau:

+ Mém: M(1 + 3); mém vira CM(1 =+ 2).
+ Trung binh: C(1 + 2); cimg trung binh CT(1 + 3).
+ Ciing: T(1 + 3); rdt cing BT (1 + 2).

+ Cing dac biét: YT (1 = 2).
Theo thit ty 1, 2, 3 d6 citng ting dén.

5. Cau trac da

La twong quan s6 hugng giita thé
tich hat mai, chat két dinh v thé tich
16 tréng trong d4.

Ngudi ta chiara: (1 = 12) s6 hiéu

+ Cau tric chit: s6 (1 + 3)

+ Cau triic trung binh: (4 + 6)

+ Cdu tric réng: (7 +12)

* Hinh dang da: B4 mai dugc
ché tao theo nhig tiéu chudn quy
dinh vé hinh ddng va kich thuéc. _

e Céc dang d4 mai thuomg gap: Hinh 11.2: Mot cau tritc dé mai thic 16

- KY higu d4 mai:
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Trén dd mai c6 ghi nhimg ky hi¢u € tién viec chon d4.
Tieu chudn ciia Lien Xo:

Thi du: 350.CM1.K5

II1. 350.50.1 27.35.m/s

I 2 3 4 5 ¢
51—A—36—L~5-V-23
l v Téc d6 cit
l Chat két dinh
Cau triic d4

v Do cimg d4

‘ v  Cohat
S6 hiéu d4 Loai hat

Hinh 11.3: H thong ky hiéu dd mai theo tiéy chudy, My
cho dd mai dxit nhom va cachit silic

Céc hé théng ky hi¢u khéc tran the gidi ciing trong ty nhur vy,

- Ky hiéu A hoic C cho bigt vat liéu hat mai 13 6xit nhém hoic cacbit silic
(A = ALO;; C = Cacbit Silic).

III. CACH CHON DA MAT

1. Tinh chat co Iy cda mot s6 vat lidu mai

Tinh chat

Oxit Nhom
dién

Cacbit Bo | Cacbit Silic

Mang tinh thé

Luc gidc Luc gidc

Khéi [wgng riéng
gfem™)

2,48-2,52 3,12-32
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] Nitrit B Oxit Nhom
Tinh cht Kimeawong | 0% | CachitBo | Cacbit Silic
lip phuong dién
po cimg t& vi
> BTV 10000 | 8.000-9500 | 3.700-4300 | 3.000-3300 | 2.000-2.400
(KG/mm™)
Modun dan héi
90.000 ; 29.600 13.500 ;
(KG/mm?) -
Gidi han bén nén
; 200 ; 180 150 76
(KG/mm?)
He s6 din nhier| 0,025 0,037 0.047
(Cal/emn.s."C) ' ) ’ ’ '
D6 chiu nhiet ('C) | 700-860 1.500 700-800 | 1300-1400 1.200
Nhiet dung (Calie) 0.12 ] ] 0,14 0,18
He¢ 8 gidn dai
g 0.9-1,45 - 45 6.5 7.5
(1/10""mm) _
Gi6i han bén udn
; 21-49 ; 21-28 5.15 8.9
{KG/mm?)
Tinh cét 0,77 0,60 0,40 0,32 02

- Chon vat liéu hat mai:

+ Gia c6ng thép: ding d4 6xyt nhom 1a thich hgp.

+ Mai gang va hop kim citng diing dd mai cacbit silic.

2, Chon hinh dang da
Tuy theo cong dung cu thé dé chon hinh ddng d4.

3. Chon dé cimg da
- Vat liéu cang cing thi d4 mém (vi khi d6 hat mai cang nhanh chéng bi mon) va

ngucce lai.

- Vit liéu déo (Al, Cu) do mai mon bi mék tinh cit do d6 bi ciin 1a cht yéu, cin

diing dd mém.

- Vit liéu ciing ¢6 canh sic cdn ding d4 citng.

4. Dién tich tiép xac da

La phén dién tich dd doi ti€p véi mat cdn gia cong cha chi tiét,
trong qud trinh mai dién tich nay c6 thé thay déi din dén luc cit thay
déi theo.
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5. Chon ciu trac da _

Gia cong tinh vA mit dinh hinh c4n phai chon d4 ¢ c4u triic chat (d¢€ giit
hinh déng d4).

- Mai thép toi dung d4 cdu tric trung binh.

- Gia cong kim loai mém, déo ding da cdu tric x&p, khi mai phéng ding
mat diu d3. ’

Hinh 11 4: Luc cdt khi mai

IV. LUC VA CONG SUAT CAT KHI MAI

Qua trinh mai coi m&i hat mai 14 1 Iudi cit, cic hat mai chiu tic dung cia
cac lyc cin chdﬁg bi pha huy clia vat liéu goi 1a lyc cit.

Lyc téc dung 1en d4 mai theo phuong cia chuyén dong chinh ti€p tuyén véi
b€ mat dé ky hieu 1a P,. Luc phép tuyén, ky higu 13 Py. Lyc tring véi phuong
chay dao doc khi mai tron ngoai goi 14 lyc chidu truc, ky hiéu 1a P,

Khi mai trdn, tri s6 Iyc huéng kinh thudng tir 10 - 30KG, luc tiép tuyén
thudng nhé hon luc huéng kinh 1,5 - 2,5 14n, con lyc chiéu truc rat nhd, khong
qud 0,5 -1KG. Khi mai sic dung cu cit, luc cit it nho vi lugng dur cit rat it.

Tri 6 luc cat khi mai chit y&u phu thuée vao t6c 46 cit lugng kim loai
trong mét don vi thdi gian W, lugng d6 tinh bang tich s6 clia S, tvav

W =v,.S.t (mm*/ph)
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Dé tinh cong sust mai ta chi yéu dira vao thanh phén lyc ti€p tuyén P,, thudng
P, dugc tinh béng thyc nghiém theo cong thic: P, = Cpp. V™ .S,7.4% (N),

Trong dé: C,, 1a h¢ s6 dac trung cho loai vat liéu gia cong va didu kién
mai. V4i thép nhiét luyén C,, = 2,2; v6i thép chua nhiét luyén C,. =2,1; véi
gang C, =2,0.

V. 1a van t6c chi tiét gia cong, m/ph.

S,: 1a lugng chay dao doc chi tiét, mm/vg.

t: a chiéu sau it hudng kinh (chiéu sau mai sau mét hanh trinh kép), mm/HTK.

C6 thé ddnh gié tri s6 lyc cét qua hé s6 kha nang cét K, dac trung cho tdc
d6 cat di mot lugng vat lieu dng véi 1KG luc phdp tuyén P, sinh ra.

3
K= (MM KG) (11.a)
Py ph

Trong d6 Q,, 12 t6c do cét vat liéu, mm*/ph.

3
Khi mai sic hop kim cing, K gidm 15 rét, khodng 40 - 50 (f%.KG ) khi
p

mm*

mai sic bang d4 kim cuong lién két Bakelit; 10 - 25 (T.KG) vdi lién két
P

3
kim loai; 5 - 15 (m—T—.KG ) khi mi séc bing d4 mai cachit silic xanh.
P

Luc xuét hién khi mai cling tdc ddng Ién chi ti€t mai. Khi d6 cén phéi sira
da lam tang tinh nang cét got va d6 chinh x4c vé& hinh déng hinh hoc d4 mai,
- Cong sudt clia dong co cdn dé quay da mai N, duoc tinh theo cdng thitc:

N, = P, v, (KW) (11.b)
102,

N 12 hiéu sudt cta co c4u truyén din d4.
V4 van toc dd mai, m/s.
- Cong sudt dong co cdn quay chi tiét N ;

PV
N, = —F—"— (KW) (11.c)
60.102.1,

P;: (KG)
M: 12 hiéu sudt clia ¢ cau truyén din chi tiét.

Vv . f gea
Thudng —Vi= 60 + 100, nén cong sudt N < N, rdt nhiéu.

cl
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V. CHON CHE PO CAT KHI MAI

* Chon d4: Chon vat liéu hat mai, hinh dang d4 va cfu triic, d¢ hat, do cimyg. ..
* Chon chiéu sau: t = 0,005 - 0,09mm.
* Xédc dinh ng,; . Xust phét tlr mot s6 diéu kién cong nghé gia céng ché

tao san phdm:;

- Vat li¢u gia cong c6 do clng cang cao thi mai dé bj chdy va nut, khi mai

nén chon tdc do quay 16n.

- Chi tiét gia cong c6 do chinh xdc

chon thap.

yéu cu cao thi téc do quay ciia d4 nén

N* | Teén goi v ky higy

Hinh déng mét ¢4t ngang

Linh vyre st dung

1 | D4 phéng prdphin
phéng T

e . el

- -1
o o ¥

Mai tron ngodi, mai trong, "
mai-vé tm, m & phing bing
da mai try. Mai pha va maj
séc.

2 | B4 phing véi prophin
1 ¢dn hai phia 211

TR

.

.'.n L

1]
-

Mai ren, mai banh réng, ma
dao ¢a réing xoc réng va cac
loai dung cu ¢t rang,

3 | D4 phéng véi prophin
¢ gde cdn 45° 311

A

Mai sdc i cua, dia. j

4 | D4 phing véi prophin
¢ gbc con 41

Mai priphin ring cila cac
banh réng, dao phay 14n, dao
chudt vé dao cét raing,

5 | D& phing vi 1§ trong
cd bic 1B

Maitron trong, maild va mat
d8u 18 khi maj tron trong
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Ne ] Téngoiva ky hiéu | Hinh ding mat odt ngang Linh vige sif dung
8 | pa phéng véi 1 trong Mai trdn, mai phiing, ding
€4 béc hai phia MBA lam a4 ddin khi.maij va tam,
7 | ©a phing v8i 18 trong Mai tron ¢4 truc va mat ady
cé béc £6n TIBK d8ng thej
-
| 8 | Daphing woi Nhu trén.
18 trong c6 bac con
hai phia NBAK
9 | D4 phing o6 khia TP , Mai séc.
i
i
I
10 | B4 phéng ‘ Méi phing bang bling mat
: ! ddu d%
!

11 Datdm A Mai cit aat | c4t ranh,

12 | Da vong K Mai phing bAng mat déuda.

13 | Ba dang cée try Y1} Mai séc dung cu. Mai phing
bing mat dhu da.

14 | Pa dang cde ean YK Mai sic dung cu. Mai phing
bang mat diu da. Mai baing
mdy cac loai

15 | ba dang dfa 1T Mai séc va mai nghién dung -
cu cit nhidy Judi,

16 | B4 dang dia 2T Mai sdc dao phay Ian rang.

L




* Hiéu chinh s& vong quay tinh todn cia chi tiét cho phit hop véi s6 vong
quay ciia may.

* Xdc dinh luong chay dao doc va lugng chay dao phit clia d4, kinh
nghiém thudng chon S = (0,3 =+ 0,6) B; B (chiéu rong d4). Diéu chinh t6e do
quay cua dd phil hop véi cong sust may va siic bén cha da.

* Tinh thdi gian gia cong:

T,= K, (ph) (11.d)
In.s

i: 12 56 1an chay dao.

n: 6 vong quay chi tiét gia cdng,

S: lugng chay dao doc mm/vg,

K,.: 1a hé s6 tinh dén s lan chay ra khi mai, thudng chon K.=15-25.

VL. MOT SO PHUONG PHAP MAI THONG DUNG

Thyc t€ ngui ta sir dung céc phuong phdp sau dé gia cong bing ¢4 mai.

c. Mai phang
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d. Mai day

.

0

Chi tét
& Mai xiéu tint



Con tan ty
Vu Chi tigt

Con lan tya

e2. Mai vé tam trong

Chiy: Vk:Van toc dé mai
Vu: Van téc chi tiét
Vb: Vn 16c dé din

Mai tron ngodi. a)
Mai trén trong. b}
Moi phdng. c)
Mai ddy. d)
Maivé tém. e)
Mdi khon. f)

Mai siéu tinh. g)

[ Mdi khon
Hinh 11.5: M6t s6 phitong phdp mai tiéu biéu
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Cau hoi én tap chuong 11

1. Néu dic diém phuong phap mai?
2.Trinh bay két cdu d4& mai va mdt s8 cach chon da mai?
3. Mot s6 phuong phap gia cdng bang mai théng dung trong cd khi?
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Bai tap va phu luc
BAITAP AP DUNG

BAI TAP CHUONG 2: QUA TRINH TIEN VA DAO TIEN
* Vidul:

Tién cat dit mot chi tiét hinh try véi lugng chay dao ngang 13 S, = 0,2mm/vg.
Dao tién cat dift ¢6 & , = 12", Tinh géc sau dong « 4 khi cat dén diém cich tam .
mot luong o = Imm.

Gidi:

Tinh géc 4, theo cong thic:
== —012— =0,0318

2rp 2.7l
=149
ay=ap=12"- 19 = 10°11°

Nhu vy khi cét diit, lugng S, thudng rét nho nén géc sau dong « 4y khong
khéc o, 12 mdy, c6 thé khéong ddng quan tam.

* Vi dy 2:

Tién hét lung véi mét dao phay dinh hinh hét lung c6 cic thong s6 két cau
va hinh hoc nhu sau:

D =75mm, s6 ring z = 10, lugng chay hét lung k = 4,5mm.

Dao ti¢n hét lung ¢6 y,, = 0. Hay tinh géc sau finh « w 12 bao nhiéu dé dao
¢6 thé 1am viéc binh thudng v6i géc sau dong o, = 8°

Gidi:

Theo cong thifc: o ,= o my~ 1 (COng thitc 2.1)

tgu =

S
Tir cong thic: tgu = —B— (Cong thic 2.j)
. T
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S, 12 lugng chay dao khi hét lung. Lirgng hét ing 1a k = 4,5mm; nghia la
sau mét gée bang 360°/Z thi lugng tién dao Ia k, vay sau mot vong tron (z=10)
thi lugng ti€n dao 13 S, =kZ=4510= 45(mm/v)

Ta cé:

S 45
tg=—"-=—-=(,191
Ex D w75
u=10,812°

Oy =0y +pn=8%+10811°=18811°
o, =18°48
Vay dao hét lung phai mai dat géc sau a, =>18°48
(Thong thudng cdc dao tién hét lung c6 &, 16n hon géc sau o n O dao tién
tieu chuan) va dat do nhin bé mat yéu cu thi géc sau trong qu4 trinh cit trong
tiet dién chinh N-N phai 13 o +=10°. Hay tinh xem dao phdi mai véi géc a
bang bao nhiéu & tai diém nim tren dudng kinh trung binh?

BAI TAP CHUONG 3: CO $& QUA TRINH CAT GOT KIM LOAI

* Vidu I:

Xac dinh mitc d¢ bién dang € vi hé s6 co rit phoi khi tién miu thép 45 ¢6
khét lugng rieng p = 7,8g/cm’, ché d6 cit s = 0,5mm/vong, chiéu sau cit t =
Smm. Dao tién HKC ¢6 géc v =10°. Biét ring chidu dai phoi do duogc 13 |, =
15mm va khdi lugng phoi can duge 12 G = 0,39 gam.

V& d6 thi biéu dién quan hé giita hé s6 co rit phoi K| va mifc d¢ bién dang
& bi€t gdc trude y = -10°, 0, 15° va 30°.

- Gidi:

- Trudc hét tinh géc truot § - (Cong thitc 3.d)

cosy
gf=

- H¢ s6 co riit phoi duge tinh theo phuong phéip can, theo cong thitc tinh K:
K< G10° 039100
p.Stl, 7805515

K —siny

1,33
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e = cos10° :
1,33-sin10°
& = cotgp + tg(B —7) = cotgd0,33° —1g30,33°
- Xdc dinh migc d6 bién dang €, 4p dung céng thiic tinh:
& = cotgB + tg(B - v) = cotgd0,33°  tg30,33°
£=1,76

B =40,33°

BAI TAP CHUONG 5

*Vidul:

Tinh t6c 49 cit khi tién tho thép c6 gidi han bén o, = 750 N/mm?, véi ché
do catt=5; S = 0,1 mmjvg, bang dao P18 ¢6 cic théng s& hinh hoc sauy =
25, a=10",0=60°, A=0,r= 1, diéu ki¢n gia cong tusi nguoi.

s

Gidi:
Ap dung céng thic tinh v cho dao thép gié:
C
Vo= x K
t*v SYV
Tra bang 5.17 tap II “S6 tay Céng ngh¢ Ché tao may" NXB KHKT,
2000 cé6:

v

Cv=49,9 K, =0,66
Xy = 0,25 - K.=09
yv=0,33
KV = K].Krz... = 0,594
49,9
= _Vﬁoz W 0,594 =42 45 m/ph
Vo= 42,45 m/ph
*Vidu2:

Vi ddu ra nhu & vi du 1, hay tinh t6c d6 v khi tuéi bén ciia dao chon
T = 40 phat. Cho biét 56 mii m véi vat liéu dung cu cdt 13 thép gié nhy
sau: m = 0,125 '

Gidi:
Ding cong thiic;
Vi T =V, T = ... (Cong thifc 6.b)
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56 ligu d3 ¢6: V= V= 42,45m/ph; T = 60 phdt, T, = 40 phuit.
Dodé: V.. T," = V,. T, _

V=V, (—TT?')"‘ = 42,45(%)0-“5
v, = 44,65m/ph

*Vidu3:

Xdc dinh tudi bén ctia dao hop kim cting T15K6 khi tién mét chi tiét bing
thép cacbon két cdu c6 8, = 750 N/mm® v6i che d6 cat V = 150m/ph, t =
10mm, S = 0,3mm/vg. Diéu kién gia cong cling nhu théng s6 hinh hoc cha
dung cu cdt duoc tiéu chudn.

Gidi:
Ap dung cong thitc sau d€ tinh v d6i véi dao hgp kim cing:
C V 7 ~ .
vy = W K (Bang 8 phan phu luc)

Tra trong tap béng "Che do cit khi gia cong co” ¢6 cic hé sO va s8¢ mii nhur sau:
Cyv=349; xy =0,15; y, =0,35; m = 0,2 Ky =1 (di€u kién tiéu chudn)

co: = S g
v 5%
349
T = 005 go3s 1 = 221 (ph)
150.10%°°.0,3%%° 1
T = 99,6(ph)
Bai1:

Tinh t6c d¢ cat va tdi bén dao khi tien tron ngoai 1 truc trén may 1K62
(Lién X6) véi: '

- Chi ti€t: Phéi thép cdn C45 ¢6 o, = 65 KG/mm?, tir @58 t6i ©50, L = 150
mm, khéng v cing,

- Dao ti¢én gan manh HKC T15K6 c6 két cfu nhu sau: F = 20x30; ¢ = 60°
¢ =30"r=1Imm; A= 10°y=0" o, = 8" o = & d6 mdn dao cho phép [h] =
Imm. Chiéu dai gi dao céng x6n | = 60mm.

- Tién v6i § = 0,34mm/vg, tuéi dung dich émunxi.

- May c6 N, = 10KW, hiéu sut n=0,8; [P,] =3600 N.
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- Dao g4 vuéng géc va cao ngang tam mdy, chi tét g4 trén mam cap ba
chdu, phan chi tiét nam trong mam c3p l1a 50mm.

Yéu cdu:

- Tinh t6c d6 cét v img véi tuéi bén dao 1a T = 100 phuit, 120 phat,

- Néu cho dao cit véi téc d6 v = 120 m/ph thi tuéi bén dao la bao nhigu?

- Tinh t6c d6 cit v néu dao lam bing thép gi6 P18 ¢6: F = 20x30; ¢ = 60"
¢ =30"r=0,5mm; A = Fy=10%a, =12% ¢ = 12°, 46 mon dao cho phép
[h] = Imm, chiéu dai g4 dao cong x6n 1 = 60mm. Vi tudi bén dao cho phép T
= 45 phiit, 60 phuit.

Bai 2:

Tinh t6c d6 ¢4t va tuéi bén mii khoan khi khoan 16 ¢22, chiéu daj 16 | = 38mm,
trén mdy khoan ding 2A135, N, =6KW, hiéu suat n=038: [P,] = 900KG. Vat liéu
GX15 - 32 ¢6 HB = 200, phoi diic ¢6 v6 cing,

- Mii khoan xoén thép gié P18 maj ki€u thudng, c6 géc dinh mii khoan
2¢ = 120°, géc xo0dn o = 25", :

- He théng céng nghé cing vimg trung binh.

- Bi¢t khoan 1 14n v6i: § = 0,28 (mm/v), c6 wéi dung dich tron nguoi.

Yéu cdu: _

- Tinh t6c d6 cdt v ing véi tuéi bén dao 1a T = 30 phuit.

- Tinh tu6i bén dao T néu khoan véi téc do v = 20m/ph.

- Tinh nhu trén khi khoan réng 16 thanh @30, véi kidu dung cu va ch€ do
cat nhu trén.

Bai 3:

Tinh t6c do cat va éi bén dao khj phay mat phing bing dao phay tru thép
2i6 P18, ring xoin vdi D = 80mm, d = 40mm, L = 80mm; Z = 14 rang, o = 30°,
=15 a=15"

- Mdy phay 6HS2, N., = 7KW, hiéu sust n=0,8.

- Ph6i GX15- 32 c6 HB = 180, phéi ¢6 vé ciing. Bé rong phay bing

60 mm, dai 300 mm, luong du gia céng h = 1,5mm,

- D6 béng can phay V6 (R, = 2,5). _

- Dao thép gi6 P18, rang lén, cic géc do va céc yéu t6 v& dao cho phép
chon theo tiéu chudn.
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- H¢ thong c6ng nghé ciing viing cao.

Bai 4;

Tinh t8c d6 cat va tudi bén dao khi phay mat phing trén may phay phay
ding 6H12, N, = 7KW, hiéu sust n = 0,8.

- Dao phay mat ddu gin manh HKC T15K6, dudng kinh dinh miii dao D =
200mm, s6rang Z =8, ¢ = 60" ¢, =5 A=10"y=0; =15 T=T,.

- Pho phéi thép cacbon két ciu ¢6 o, = 75 KG/mm? 6 vd climg. Bé rong
phay bing 60mm, dai 300mm, lugng du gia cong h = 4,5mm.

- D% bdng can phay V4. |

- H¢ thong cong nghé ciing vitng trung binh.

BAI TAP CHUONG 6

Bai 1:

Tra ché€ d9 cat khi tién doc mot truc D = 40! chiéu dai L = 100. Vit
liu thép cacbon két cdu < 0,6%C. Khong vo cing ¢é o,= 65 KG/mm?, tir
phoi c6 dudng kinh D; = 45mm, bing dao hop kim ciing T15K6, cé két cdu
nhu sau: F =20x30, ¢ = 60°, ¢, = 15°, v = 0", A = 10, dao mdi mai. Qua trinh
cét ¢ tudi nguodi. Tubi bén trung binh cia dao T = 60 phiit. Gia cong trén
may tién 1K62, chi tiét g4 trén mam cap.

Bai 2:

Tinh va tra ché d¢ cat khi phay mit phing rong B = 100mm; dai L = 460mm,
lugng dir h = 2mm. Phai thép cacbon két cdu ¢ o, = 80 KG/mm?, khong vo cing.
Do bong cédn phay V5 (Rz = 20).

- Mdy phay 6H12; N,, = 7KW hiéu suit v = 0,8.

- Dao phay mét ddu gén ménh hop kim citng T15K6: D = 250mm; s6 rang

dao Z = 8 rang, ¢ = 45%; o, = 5% A = 0°; y = 5°; 46 mdn dao cho phép [h] =
0,lmm; & = 10°.

- He thdng cong nghé ciing viing trung binh, phay khéng can bing.

Bai 3:

Tinh va tra ché d¢ cat khi phay tinh mat phing rong 100mm; dai 300mm
trén may phay ditng 6H12; lugng dur gia cong h = 6mm.
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-Phoi GX15-32 ¢6 HB = 200, phoi ¢6 vd cimg.

- D6 béng cin phay V4,

- Dao phay mat diu g4n manh hop kim cing BK6. Dudng kinh dao phay

D = 250mm: 6 rang Z =8, ¢ = 60" ¢, = 5% 3 = 10% v = 0; d6 mon cho
phép [h] =02 mm: o = 15 T=T,

- H¢ théng cong nghe cimg vimng cao, phay khong d6i xing,

Bai 4:

Tinh va tra ché d¢ cit khj phay mat phing bing dao phay tru ring xo4n

D=75.7=18 ring.

- Mady phay 6Hg2, N, = 7KW, hiéu suai n = 0,8, H¢ théng cong nghé
cung viing cao.

- Phoi GX15-32 c6 HRB = 190, rong 60mm, daj L = 400mm, Iugng dy gia
cong h = 2mm. Phoi ds phay tho, do béng cdn phay V6.

- Dao thép gi6 Pisg, rang I16n. cdc géc do va yéu t6 vé dao chon theo quy chuan,

Bai 5: .

Tinh vi tra che do cat khi khoan 15 $20, chiéu dai 16 | = 60mm, trén may
khoan ding 24133, N, = 6KW, hiéu sua n =08 [P] = 900KG. Vat liéu
Gx15-32 c6 HB = 190, phoi diic c6 vo cling,

- Mili khoan xodn thép gié P18 mai kidy thudng, wéi bén miii khoan T = 45
phiit, gé¢ dinh miii khoan 2¢ = 120°, g6c xofén @ = 25°,

- Hé thong ¢ong ngh¢ cimg vilng trung binh. Sau khj khoan con thyc hién
khoét - doa.

BAI TAP CHUONG 8: KHOAN - KHOET - DOA

Bai tap;

Khoan 18 ¢25 tren v hop gidm téc, chidu daj 16 1 = 40mm, trén may
khoan diig 24135, N, = 6KW, hiéu sust n=0,8, [P,] = 9000N.

- Vatliéu GX18-36, HB = 220, phéi ddc khong vo cing.

- Miii khoan ruot ga thép gi6 P18, mai kidu thudng, géc dinh mii khoan
24 =120, g6¢ xo0dn o = 25¢,

- Hé théng cong nghé ciing vilng trung binh.

- Bi€t khoan | 14n v n =400 vg/ph, S = 0,43 mm/v, tusi dung djch
émunxy.
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Yéu cdu:

- Tinh Iyc chiéu truc va kiém tra an toan hap xe dao.

- Tinh mémen xoén, céng suat cit va kiém tra cong sufit may.

- Néu can khoan rong 16 dén ®35mm vdi ki€u dung cu va ché d6 cit nhu
trén mdy lam viéc c6 dam bao khong?

BAI TAP CHUONG 9: PHAY

*Vidul:

Phay mot mat phang bang dao phay try ring xoin véi D = 60mm, chidu
dai L = 50mm, s rang dao z = 14, géc xoén o = 25", Chc thong s6 cong nghé
la: lugng chay dao vong S,= 15mm/vong, chiéu sau cit 13 t = Smm. Hiy tinh:

1. Géc ti€p xuc . '

2. Chiéu day cit 16n nhat.

3. Chiéu day cat trung binh.

Gidi:
1. Tinh géc  theo cong thitc 9.a:

cosy =1—2=1—£=0,833
D 60

v =233,557°
2. Chiéu day cit 1on nhat:

Agmax =S,.8INY =S _,5in33,557°
S, 15

= — = 0,107mm/rang
z 14

= 8g = 0,107.5in33,557° = 0,059mm
3. Chi€u day cit trung binh a,;
- Theo cong thiic 9.c ta cé:

a, =S .sin % = 0,107.0,288 = 0,03mm

o) day can tinh S: S,=

162



- Theo cong thiie tinh;
28, t
b = _DE“
v =33,557" \ing véi 0,584 Radian
_20,107.5
* 600,584
Qua day thay ring, chiéu day cat trung binh khi phay khong phai 13 trung
binh céng clia Big VA A,
Qe +3,, 0,059

5 = —T = 0,0295mm khic véi a,, = 0,03mm.

L03mm

*Vidu2:

Phay mor mat phing rong B = 40mm bing dao phay try rang thang, ¢6
dudng kinh D = 60mm, $6 rang dao z =10, chiéu dai dao L = 60mm, chiéu sau
phay t = 8mm, lugng chay dao vong S, = Imm/vong. Hay tinh:

1. Dién tich 16n nhit do mot rang cit ra.

2. Dién tich cit 16n nhét do n rang cit ra.

3. Dién tich cit trung binh,

+ Fa

Gidi:

1. Dién tich cét chi do mét ring cit ra tinh theo cong thic 9.1
f;=B.S, sin6,
Dién tich £, phai ling vdi géc 8 = y
1 8

sin— = L =4
2 D 60
v =42,83"

Vay: f = 40. % -5in 42,83%= 2, 72mm?

2. Tong dién cét do n rang citra, F
- 50 rang déng thoi cit:

max

0
. w.20:42,83 '10=l,189
360" - 360°
nl‘l'lu.’(=2

Ny = i



Theo cong thitc 9.1 ta ¢cé:

F= B.S,_Zn: sin O,

i=}

) S,
Odéy n= 2._ 1= 1—2, B= 40mm, S[= ﬁ = 0,1 In_n]/rang,el = LI] =42,83n,

Do d6: F,,.= 40.0,1.(sin®, +sin0,) = 4.(sinys +sin 6'83)
F,. =4 (06798 +0,1189) = 3.19mm?

3. Dién tich ci( trung binh:

Ap dung cong thitc 9.i tinh:

Bt.S,.7Z
Fy, = ——
nD
Thay: D = 60mm, B = 40mm, t = 8mm, z=10, §, = 0.1mm/rang vao ta ¢d:
40.8.0,1.10 ,
Fpz ————— = 1,697mm"
.60

Qua day cho thiay F, > Fonax 1,595mm’
2

*Vidu 3:

Tinh va tra ch€ d6 cat khi phay mat phang bang dao phay tru rang xodn

D =75; Z = 18 rang. ring thing.

- May phay 6H82, N,, = 7KW, hiéu suat = 0,8. Heé thong cong nghé

cling viing cao.

- Phoi GX15-32 c6 HB = 180, rong 60mm, dai L = 400mm, luong du gia

cong h = 2mm. Phoi da phay tho, d9 béng can phay V6.
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- Dao thep gié P18, rang lén, cic géc do va yéu 16 vé dao chon theo quy chudn.
Giai:

I. Chiéu sau cat:

Khi phay thé ta chon t = h = 4mm.

2. Chon lugng chay dao:

Tra bang (10-5): S, = 0.12 = 0,2mm/riing



Chon: §, = 0,15mm/ring
3. Tinh van t&¢ cit:

- Tinh theo cong thitc 2 grang 177 phan Phu luc:

D
V= O K,
T“] .tx‘. .S)'\.Z.B “l‘ .va

- Tra bang ta ¢6:

_C, X, Y, V. ! P, m q, ]
57. 0,7 0,5 02 | 03 0,3 0,25
= T = 180 phiit

190,

K., (HB)
= n,=0,95

K, =0,6 (0,5 + 0,60)

K, =1
= K, =(1?9)”"’5. 0,6.1 = 0,63

180
57,6.75%

= V=

= - 0,63 = 20,65m/ph
l 80!],25.40,5'0’150,2.400.3. I 80.3 p

+ 56 vong quay truc chinh may:
_ 1000y _ 1000.20,65
" aD .75
Chon theo mdy 6H82 — 0, = 75v/ph
+ Tinh van t6c cit thyc te:
_mDn, 17575
" 1000 ~ 1000

4. Tinh lugng dao thure té:
+ Luong chay dao phuit:

Sph = Sp.Zn, = 0,2.18.75 = 237 mm/ph
Chon theo may: S»= 235 m/ph
+ Luong chay dao rang thuc (¢é:

1, = 87,7v/ph

= 17,66v/ph

S = S, = —%E—S— = 0.174mm/rang
Zn 1875
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S, =S,.Z=18.0,174 = 3,13mm/v

5. Tinh lyc cat P, theo cong thiic tra S6 tay Cong ngh¢ Ché tao mdy tap
I1- 2000:

_ Cpt™ S’ B"

P, D" Z. K (KG)
Tra bang 5.9, 5.10 séch di din:
CI‘ XP YI'I UT‘ CDI" qD
30 0.83 0,65 1 0 0,83
. HB. .
Trabang K=K, = (—)"
fa bang P mp (1 90)

Tra bang n,= 0,55
Thay vao cong thic:
30.4°%,0,174%% 40" 18 180

75°%.75° © 190
6. Cong sudt cat got:

_ PV 3281766
*7 60102 60.102

7. Tinh thoi gian gia cong:

P= ) = 32,8KG

=1,62KW N_= 7KW

Tm = L/Sph
L=1+1,+1,
Két luan: Ché do cit hop ly
t (mm) S (mm/ph) n (vg/ph) T,. (ph)
4 235 75 0,09

Bai 1:

Phay tho mot mat phing trén mdy phay ngang 6H82 bang dao phay tru
thép gi6 P18, rang thing véi D = 100mm, chiéu dai L = 100mm, s& ring dao z
= 18. Cac thong 6 cong nghe 12: lugng chay dao vong S, = I,2mm/vdng, chiéu
séu phay t = 6mm. Hay tinh:

1. Géc tigp xiic .

2. Dién tich cat 16n nhat do 1 ring cit ra.

3. Dién tich car 16n nhat do n ring cit déng thdji.

4. Dién tich cit trung binh.
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Bai 2:

Phay tinh mot mat phing bing dao phay tru rang xoén v§i D = 60mm,
chiéu daj L = S0mm, s6 rang dao z = 14, g6c x0én ® = 25", Csc thong s§
cong nghé 1a: lugng chay dao vong S, = lmm/vong, chiéu sau cit lat=2mm.
Hay tinh:

1. Géc ti€p xiic .

2. Chi€u day cit 16n nhit Ay

3. Chiéu day cit frung binh a, theo phuong phép gin ding va chinh x4c?
So sinh véi luong trung binh congcliaa,, via

Bai 3:

numn”

Dao phay mat diu gan manh HKC ¢6 cdc thong s6 két cau sau: Dudng kinh
dinh mili dao D = 150mm, 56 rang dao z = 8, géc nghiéng clia 1udi cit chinh
(¢ =60". Tinh:

I. Chicu day cdta

2. Chi€uday cita,.

3. Chiéu day cét trung binh 4, theo phuong phdp tinh gin ding va chinh
Xdc, so sanh véi lugng trung binh cong claa,, via

Bai 4:

Phay tinh m3t phing day hop giam t6¢ rong B = 300mm, dai L = 600mm,
luong du h = 2mm. Phei GX15 - 32 ¢ HB = 180, diic ¢6 khong v6 cing,

- Méy phay dimg 6H12, N = 10KW, hiéu suat = 0,75,

- Che do6 cdt: B = 5mm, t = 10mm, §, = 0,dmm/vg, n = 400vg/ph, phay
- doi xtng.

- Dao phay mat dau gén manh hop kim ciing BK8 ¢6 D = 200mm; s6 ring
dao Z = 14 rang, ¢ = 60", ¢ =5 1=15y =" dd mon dao cho phép [h,] =
0.2mm, o, = 8, o = 8.

- Hé thong cong nghé ciing vimg cao.

hin*

Yéu cdau:

- Tinh iyc vong P,

- Tinh cong suat cit got va kiém nghiém cong sudt dong co.

- Tinh nhu trén nhumg vat Jieu 1 thép tim C45, ¢6 6, = 75KG/mm?
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bar >:

Tinh va tra ché d¢ cit khi phay mit phing rong B = 100mm: daj L =
460mm. lugng du h = 2mm. Phoj thép cacbon két ciu c6 o, = 80KG/mm?,
khong vo ciing. D6 béng can phay V5 (Rz = 20).

- Mdy phay 6H12; N, =7 KW; hiéu suit 1 = 0,8.

- Dao phay mat dau gan manh hop kim ciing T15K6: D = 250mm. 56 rang
dao Z = 8 rang, ¢ = 45", ¢, = 5°, 3 = 0"y = 5°, d6 mon dao cho phép [h ] =
0,Imm o = 10",

H¢ théng céng nghé ciing viing trung binh, phay khong can bing.

Bai 6:

Tinh va tra ché do cit khi phay tinh mat phing rong 100mm; dai 300mm
trén mdy phay ding 6H12; lugng du gia cong h = 6mm,

~ Phoi GX15 - 32 ¢6 HB = 200, phoi ¢6 vb ciing.,

- B0 bong cin phay V4.

- Dao phay mat du gén manh hop kim ciing BK6. Dudng kinh dao phay

D = 250mm. s6 rang Z = 8. P =60 @, =35 %= 10" v = 0; d0 modn cho
phép (h] = 0.2mm; o = 15% T = T, _

- He théng céng nghe cling viing cao, phay khong doi ximg.

Baij 7:

Tinh va tra ché do cit khi phay mat phang bing dao phay tru rang xoin
D =757 = 18 rang.

- Méy phay 6H82, N, = 7KW, hiéu suat n = 0,8, He¢ thong cong nghe
cing viing cao. .

- Phoi GX15 - 32 ¢6 HB = 190, rong 60mm, dai L = 400mm, lvong du gia
cong h = 2mm. Phéi di phay tho, d6 béng can phay V6.

- Dao thép gis P18, rang Ion, cic géc do va yéu 16 vé dao chon theo
quy chuin.

Bai 8:

Tinh va tra ché¢ do cit khi khoan 15 $20, chiéu dai 16 1 = 60mm, trén mdy
khoan ditng 2A13s5, N,, = 6KW, hieu suat n = 0,8; [P,] = 900KG. Vit liéu
GX15-32 ¢6 HB = 190, phoi diic ¢6 v6 ciing.

- Miii khoan xon thép gi6 P18 mai kiéy thudng, tudi bén miii khoan T =
45 phiit, géc dinh miii khoan 20 = 120°, géc xo0dn © = 25°,
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- He théng cong nghé ciing vimg trung binh. Sau khi khoan con thyc hién
khoét - doa.

BAI TAP CHUONG 11

Tinh lyc cat vy kiém nghiém cong suat khi mai tron ngodi chi tiét cg
dudng kinh ¢ 40, dai 80mm, lugng du mai ¢ = 0.25mm.

- Trén may mai 3E12, N, = 5,5KW. s6 vong quay truc chinh d4 maj
ny; = 1900vg/ph.

- Vit liéu thép C40 chua nhi¢t luyén bing di mai 340CMIKS35, chiéu
day da 40mm, van t6c chjtiet v, = 30m/ph, lugng tien dao Supe = 20mmyv
va t = 0,05mm/HTK.

Bi€t luc cit P, duge x4c dinh bang thuc nghiém theo cong thifc:

P,= sz-vulm- 807 04
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PHU LUC

Bdng 1. S6'liéu thuc nghiém cia x, va y, khi tién thép va gang.

S8 mil
Vit liéu dao P, P, P,
Xp Yo Xy Yo X Yo
HKC 1 0,75 0,9 0,6 1 0,5
Thép gi6 1 0,75 0,9 0,75 1.2 0,65

Bdng 2: Cong thite tinh luc cdt khi ¢, >0°.

Luc cit Cong thifc
Tiép tuyén (thing " C,» Cpyn G,y 12 céc
diing) P, P,=C_t"S*V" k,, (KG) | h¢so.
t - chiéu sau cit,
Hudng kinh P, _ Xy Q¥py X mm
P,=C,t" 8"V Ky (KG) | ¢\ chay dao,
mm/vong

k - hé s6 phu thudc

Luc chay dao|p_ ¢*=gm y™k kG | V&t liéu gia cong.
(huéng truc) P, UTmeT T T &) Xps ¥pr N - SO mil.

v - toc do cit
(m/phit)
Bdng 3: Cong thitc tinh luc cdt khi dao c6 ui cdt phy va géc ¢, = 0"
~ Luyc cit Cong thic
Tlép tuyé'n Pz = sztxw _Sypz -V i 'kppz (KG)
Hudng kinh P,=C t*"S" V" "k, (KG
Chay dao P,=C_ t"S"V"k, (KG)

170

12.GTNLC-B




Bdng 4: Hé s6'mii trong cong thitc & bdng 3.

Hé s& mii v& mii tron & cong thitc diing cho
Vat liéu
Gia cong Lyc tigp tuyén P, Lirc hudng kinh P, Luyc chay dao P,
. CP’- Xpe | ¥ | I, pr Xpy Yoy 1, Cnx xr}x Yo | D,
Thép két cdu
o, =70 409 | 09 T0as ] 135 | oo 08 103 [ 241 | 105 | o2 0,4
KG/mm?* |
Gang xdm '
HB = 190 123 [ 1o boxs | 6 | 6 | o6 | os 0 24 | 1oes|{ 02| o
Bang 5: He s&'va s6 mii trong bdng 3.
[_\;31 Dang Vit He s& vi s6 mii
Liéu ga e Larc ti€p tuyén Luc huéng kinh Luc chay dao
gia b phén
- ng z Y X, [N Y Y
cong cat sz ?n )fv sz cpy \,P vp vp Cpx Xru *p pr
Tian Hop kim
Thepva ngos, | M9 | 300 |075 (1 045 243 |09 |03 0,6 [339 |1 05 | -04
vét 7 1
: tign .
G |wog | T2 108 Jozs |1 [0 |t (o0g |0 0.75 |65 | 12 [0,65 | 0
bing |~ |
thép Hop kim :
o= | o | omg l408 |08 |o72]0 |72 073 |0 log7 |- |. |. |.
| gen
KG | it | Thep
"’z.d‘ﬂgi6247110---..---
Tién Hagp kim j
ngodi cimg |92 1075 | 1 0 54 S |0 075|486 |1 04 |0
il I
rbng giép 18 075 [ 1 0 5 10870 [075(514 12 0650
Gang
- Tién
xam rénh, | Thép
tién | gid 158 | 1 1 ] 129 |- - - - -
L cit
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- Trong dé: x,,, y,, Z, 12 cdc s6 mil néi lén mite d6 4nh hudng clia cdc yéu t6
clia ché do cir dén luc cht.

- K,: He 6 anh hudng clia cic yéu t6 d3 gidi thicu qua nhung khong cé
madt trong cong thic (7-4), K, bing tich cdc anh hudng dé. Cic anh huéng
duoc thé hién bing céc he s6:

K= K. Ko Ky K. Ky Ke; (i=2,y, x)
K,,- Hé 56 ké dén tinh chit co 1y cla vat liéu gia cong.
K ¢p - Hé s6 k& dén anh hudng ctia gée nghiéng chinh Q.
Ky - H¢ 56 ké d&n anh hudng cia géc trude .
K, - Hé 56 ké dén anh hudng cia bén kinh miii dao.
Kys- He s6 ké dén anh hudng ciia dung dich wéi.
K.- Hé 56 ké dén 4nh hudng ctia d6 ciin cha ludi cit.
- Gyt Hang s6 tinh dén anh hudng ctia diéu kién cit cu thé. Khi dé cic
h¢ s6 dicu chinh coi bing don vi.

Bdng 6: Tée do cat kinh 1€ cita cée dung cu cdi,

Dung cu cit Vit liéu gia cong Toc do cat

V(m/ph)
Dao thép gi6 P9KS5 Thép 15-50

HKC T15K6 Thép 100 - 350
HKC BKS8 Gang xam 50 - 200
Dao kim cuong Déng do 500 - 800
Mili khoan thép d = 20 - 60mm Thép - - 10 - 55
Miii khoan HKC BK8 d = 8 -30mm Gang x4m 50 - 100
Miii khoét thép gi6 d = 36 - 80mm. Thép 10 - 40
Miii khoét HKC BK8 d = 14 - 80mm. Gang xam 50-175
Bflﬁi doa thép gié d = 21 - 80mm. Thép 2-15
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Bdng 7: Tusi tho kinh 1¢ ciia dung cu cdr.

Dung cu cét Tudi tho T, phiit
Dao tién phi thép gic. 30-60
Dao tién phd HKC. 60 - 90
Dao cit va dao tién ren, 20-60
Mdi khoan thép gié d = 5 - 60mm, khi khoan thép. 15-110
Miii khoan thép gié d = 5 - 60mm, khi khoan gang x4m. 20-170
Mii khoan HKC BK8 dé khoan gang, | 40 - 80
Miii khoét. 30-100
Mili doa bing thép cacbon dung cu d€ gia cong thép. 40 - 120
Mili doa biing thép cacbon dung cuy &€ gia cong gang. 60 - 80
Mili doa bing HKC d€ gia cong thép. 23-180
Mii doa biing HKC dé gia cbng gang. 30 - 240 |

Tiry theo vat lieu gia cong va vit liéu dao. Bang thuc nghiem ngudi ta xdy
dung dugce cic cong thife tinh tdc d¢ cét cho timg trudng hop gia cong cu thé

nhu sau;
a. Toc o cat khi tien:
* Bing dao thép gi6:

Cong thiic tinh lyc cit c6 dang cu thé trong bing 8 vdi cic hé s6 mii cho

trong bang 9
Bdng 8: Téc dé cdt cho cdc dang gia céng tién khdc nhau bdng dao thép gis.
Dang gia Cong thifc tinh Ky hiéu
cong

Tién

V= —Co g .o | Vo =T 40 clit tng v6i T = 60 phu
ngodi | 0T pUgT e YRRy T a6 et khi T = 120 phit
t = chiéu sau cdt (mm)

il

1én ra C
Tfe;: lc-Tamnh, Voo ?'Kv : m/ph S = Lugng chay dao (mm/vong)
L o C,=Heso
— v . Xv! 'Y“r = S6m
Tién dinh Vi = g;‘_—.Kv ; m/ph
hinh
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Bdng 9: Hé 56’ mii trong cong thiic tinh toc do cdt.

Diéu kién gia cong
I : Luong ‘ - .
Vit lidu gia Dang gia hay d (6 dung dich ] Khéng ¢6 dung dich
chay dao
cong cdng Y _ Heé s6 mi
{(mm/vbng: :
CV - x\'I y\' c\" X\" Y\'
‘ | $£025 | 499 033 | 304 0.50
L Tién ngoai 0,25 0,25
Thép két cau 5>0.25 31.6 0,66 24,3 0,66
o,=75 Tién ranh,
, - 6,77 - 0,66 - - -
KG/mun? cit dit
Binh hinh - 5.4 - 0,5 - - i
Tia .1 5025 65,0 02 0,25 - - -
0' »
__ OO | o025 | 460 050 | - | - ;
Gang déo Tien ranh
HB=150 | ~cnmmh o 134 | - foos | - | - | .
cat diit
. | $<€025 - - - 24,7 0,30
. Tién ngoai 0.15
Gang xdm 8$>0.25 - - - 23,6 0,40
HB =190 Tién rinh,
L - - - - 9,78 _ 0.4
car din
Béng thau HB S<0725 - - - 99 012 0,25
=100-140 $>025 | - - - 63 | "] 050

Bdng 10: Cong thikc tinh toc do cdt khi gia cong bang dao hgp kim cimg.

Dang gia cong . Cong thic —‘
Tién ngoai, tién rong ' V= W K. m/ph
. . C,
Tién ranh, cit diit Vo= .K,: m/ph
TmS:‘rv
H¢ 56 va s6 mii
Vat lieu Vat tigu .
ia cong Dang gia cong phén cit He 6 ma

* ' ol x [ v | m
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Thép k&t | Tien ngoai $<0,75 mm/vong 2499 | 015 | 035 | 02
céu S 075 TI5K6 1340 | 015 | 04s | 02
Tién rong: S < 0,85 314 015 | 035 | 02
;“é f;n:f S 075 1304 | 015 | 045 | o2
Tién bing dao ¢6 ludi cit phu .
P=0" 292 1 03 | 015 | 08
t2S 292 1015 | 00 | 0,18
1§
Tién rinh 61,5 - 0,8 0.2
Ct dift 72 - - -
Gang Tién ngoai BK6 (262 0,2 0.4 0,2
xdm Tién rong 236 | 02 | 04 | 02 |
HBI90 Tién ngoai dao ¢6 ludi cit phu
¢=0 324 | 04 | 02 | 028
t<§ 234 | 02 | 04 | 028
t S _
Tién ranh 57,5 - 04 | 02
Cat it 98,5 - | o4 0,2

Bding 11:C 0Ong thiic tinh todn hé s6' K, khi gia cong bdng dao thép gio.

Vat lidu gi
il Thép Gang rén Gang x4m DPéng thau
cbng
75" k- [150 ! « 190]“ " (120 "
Cong thiic =| — il Ry D™= | T | Try
e = HB HB HB
Vat liéu gia cong S6 mil n
Thép tv dong, cacbon, crém : 1,75
Thép crém-niken; niken: mangan; crom-silic-mangan; crom-silic; silic-
mangan; crém niken-mangan, . 1.5
Thép crom-mélipden:; crém-niken-molipden; crém-mélipden-nhom;
thép gis. 1,25
Gang déo, gang xdm vi déng thau. 1,7
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Bang 12: Céng thitc tinh hé s6' K, khi gia cong -bc?ng dao hop kim cimg.

LVat liéu gia cong Thép Gang
| ' 190Y’
Cong thic K, = el K, = (—ﬁ]
Gbp HB J

Trong d6: K, = KM.KD.K(p K, ..Kc 12 hé 56 4nh huéng cta cdc yéu t6 sau:

Ky - D6 cing hodc bén clia vat ligu gia cong.

Kp - Miéc vat lieu dao.

K - Géc nghiéng chinh 0.

Ky, - D6 mdn mit sau dao.

K - Trang thai bé mat phoi lieu.

Ky duge coi 13 don vi (Ky = 1) khi quy uéc, Iic xay dung céng thiic véi
diéu kién sau va duoc coi 1a diéy ki¢n tieu chuan.

- Gia cong thép C v6i o = 75KG/mm? » (75.10P,)

- B ciing clia gang HB = 190, gang rén 150

- Dao hop kim ciing T15K6 gia cong thép va BK6 khi gia cong gang.

- P=45"h,=0,8 -Imm

- Phoi khong ¢6 vo cting do ren va diic g4y ra.

- Khong ding nuéc 1am lanh, béi tron,

b.Toc do car khi khoan:

Tinh theo cong thiic trong bang 13.

Bdng 13: Téc do cdr khi khoan.

Dang gia cong Cong thirc
Khoan rong thép két cau, thép C,D*
hop kim, gang xdm, gang déo Vr= Tringn Kyv; m/ph
Khoan thép két cau, thép hop C D*
kim, gang xdm, gang déo V= T";‘ S Kv; m/ph

Trong Ky, ngoai nhiing yé&u t6 anh hudng nhu trén, con cé them K; ké dén
ty 1é %) {chiéu sau khoan trén dudng kinh); K, ding dung dich tron nguéi va
K, dang mai miii khoan.

¢. Téc d¢ cét ren bing taré theo S8 tay Cong ngh¢ Ché tao may tap II-
2000. trang 37 (cat trén mdy. cic kidu tard):
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Xy

- Cvdn
V= Tmgn K, {m/ph) (1)

S :Buéc ren, mm.

d,: Dudng kinh ngoai cha tard, né nim trén tir 36, gidi thich giéng trudng
hop khoan, '

d. T6c d¢ cit khi phay theo S8 tay Cong nghé Ché tao may tap II - 2000,
trang 27:

* Dao phay tru, dia, ngon vat ligu dao la thép dung cu:
V= C,D¥
T '“t Xy S)’v BCI\» ZPv
Héng 56 C, va cdc s6 mii anh hudng khi phay nghich bing dao phay thép
g16 P18 ¢6 ding dung dich tron nguodi 3 - 5% émunxi cho & bang (14):

K, (m/ph) (2)

Bdng 14. Hé s6 mii frong cong thitc.

Vat liéugia cong S,,mm | C, m Xy Yy Zy Qy Py |

‘Thép cachon >0,1 | 345 0.4
0‘ 093 L] 0! Osl

o =75KG/mm® | <0, 55 33 0,2 0,43 :

Gang HB =190 >01 | 27 0,6 '
0, 0,5 0,7 0,3 0,3

0,1 | 576 23 0,2
* Dao phay mit ddu: Dao HKC thi V tinh theo cong thiic:

= K,
TmAvgYv gav .
Gid tri clia hé s6 ¢6 dinh Cyv va cdc s6 mii khi phay d6i ximg, khong Iam
ngudi, phoi khong qua rén, dao ¢6 ¢ = 60" cho & bang 15:
Bdng 15: Hé 56 mii tron 8 cong thitc trén.

V/liéu gia cong S, mm | C, m Xy Yy Zy Qv
'Thép cacbon
o =75 KG/mm? Tl 5K6 356 02 | 02 0,4 0,2 0.1
Gang HB =150 BK6 528 | 0,32 | 02| 035 0,2 0,15

¢. Cong thuc tinh lyc ct khi phay:
Gid tri cOa lue cit vong P, khi phay duge tinh theo cong thiic 9. j;
P,=C t"S"ZB” D¥(KG)

V6i cic he 6 va trj s6 mii dugce tra & bang (16)
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Bdng 16: Gid tri hé s6 Cp va s6 mii frong cong thirc tinh luc cat khi phay.
Vit
ligu Kiéu dao phay Cp| Xp Yp Zp qp
gia '
¢dng

Phay tru, phay ngon phay .
mét dau khi cat khéng ddi | 68 | 068 0,74 1,00 | -0,86
xing -
Thép | Phay mat dau khi cit déi
| xtng phay dia va cét dat 82 1 1,10 0,80 095 | -1,10
Phay géc 39 | 0,86 0,74 1,00 ! -0,86
Phay dinh hinh i va 16m 47 | 0,86 0,74 1,00 | -0,86
Phay tru, phay ngén phay
mat dau khi cit khong d6i | 48 | 0,83 0,65 1,00 | -0,83
X\irng
Phay mat ddu khi cit doi
ximg, phay bang daodiava | 70 | 1,14 0,70 090 | -1,14
phay cat dit
Chii thich:

1. Gia tri clia h¢ s§ Cp trén day tng véi khi phay c6 t6c do cdt bang 50
m/ph; dung dao phay ring nhon véi géc trude = 10° Viéc diéu chinh hé s6
Cp phu thugc vao V tra & tap bang tra chée d6 ct. Lic dé mon ciha rang dao
phay dat d€n gi6i han cho phép thi luc cit khj gia céng thép trung binh va
gang tang 20 + 40%.

2. Lyc vong P khi gia cong hop kim nhoém chi gdn 25% luc khi gia cong
thep, khi gia cong déng thanh bing 75% luc khi gia cong gang.

. f. Toc d¢ cit khi mai:
Toc d¢ cong tac clia dd mai bi gidi han boi 49 bén céa dd mai, vi vay van téc
cat ctia dd thudng bing t6c d6 cho phép ctia d4.

Gang
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