Khoa co khi — Treong Cao Bang kj thuat Ly Ty Trong

Bai 8. GIA CONG PHAY
Muc tiéu
Snh vién trinh bay duoc:
- CO6ng dung va phéan loai dao phay.
- Cau tao dao phay tru va dao phay mat dau.
- Luc cat khi phay. D6 mon va tudi bén clia dao phay.

CONG DUNG VA PHAN LOAI DAO PHAY

Hien nay phay la mot phodng phap gia cong rat pho bien. Co kha nang coing
nghe rong rai. Phay co the gia cong fiddc mat phang, ranh co fiééng sinh thang,
xoan; mat fionh hinh. Ngoai ra phay con dung fie gia cong cac mat tron xoay. No,
chinh xac Aat idoc sau khi phay la cap 4 + 3, fio: nhan bong cap 6 (R, 2,5) + 9 (R,
0,32). Trodng hdp phay tinh co the' fiat cao hon.

Chuyen fiong chinh cua phay la chuyen fiong quay tron cua dao, con chuyen
fiong chay dao thédng la chuyen fiong tinh tien qua lai cua ban may. Chuyen
fiong chay dao cuing col the la chuyen fiong quay tron cua chi tiet (chi tiet va dao
cung xoay quanh tam cua no).

Dao phay mat tru va dao phay mat fiau la hai loai dao cd ban nhat dung fie gia
cong cac mat phang.

Dao phay mat tru fiddng tam cua no nam song song vOi mat phang can gia
cong. Cac rang lam viec fi6dc bo tri tren mat tru. Con dao phay mat fiau Aidong
tam cua dao vuong goc vdi mat phang can gia cong, cac rang fi6oc bo tri & tren
mat fau.

To hai dang dao phay c6 ban fio ngdéi ta chel tao ra cac loai dao khac bang
cach bo tri rang ca tren mat fiau va mat tru gom:

- Dao phay ranh: dung fie' gia cong ranh kin hoac nda kin cung co the dung gia
cong cac be mat ben co be rong nho.

- Dao phay ngon: rang fiddc bo tri tren mat tru va mat fiau nen no co the lam
viec nh0 dao phay mat tru khi gia cong cac be mat co fiol rong nho hoac fie gia
cong cac ranh kin nho ranh then tren truc, dao phay ngon con dung fie gia cong
cac mat tron xoay.

Dao phay fionh hinh co rang tren mat tru va mat fiau, Profin cua rang giong nho
profin cua ranh can gia cong.

- Dao phay cat la mot dang dao phay ranh coi cac rang so le nhau fie. mo rong
ranh cat, dung fie cat fiét hoac se ranh nho.

- Ngoai ra con co dao phay goc rang bo tri tren mat con, goc dao phu thuoc
vao goc chi tiet, dung fie gia cong cac khoi V, mang ca v.v...

Ngoai cach phan loai tren, ta con phan loai theo dang rang cua dao.
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- Dang rang nhon: dung cho tat ca cac loai dao khong fioi hoi Profin chinh xac
nho: dao phay mat tru, mat fiau, ranh, goc v.v...

Dang rang nhon khi mai sda, mai tren mat sau vi vay rang khoe nhong Profin
thay fioi, dang nay de! chei tao nen fiddc dung rong rai fie che tao cac loai dao
thong dung.

- Dang hét 16ng: Khi mai, mai sda tren mat tré6c vi vay rang gay dan nhong
Profin cua rang chinh xac nho dao phay modul, cac loai dao dung fiel gia cong
dung cui cat.

Hinh 8.1a Cac bé mat cé kha nang gia cong duoc trén may phay
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8. Dao phay dia hai mat

4. Dao phay mat dau tua ring nghiéng

68



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

9. Dao phay dia hai mat 14. Dao phay dia ba mat
o6 rang theo nhidu hudng gia cong rdnh sdu
khdc nhau

15. Dao phay dia gia céng
rdnh then bdn nguyét
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10. Dao phay dia ba mat
ring thang v %
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16. Dao phay cit dat

11. Dao phay dia ba mat
rang nghiéng

17. Dao phay cdt (chia)
rdnh

W g

12. Dac phay dia ba mat
cd rang theo nhiéu hudng
khdc nhau

vdat mep

13. D hav dia ba mat 19. Dao phay mét goc @é
. Dao phay dia ba ma phay rnh

ghep
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20. Dao phay hai goc
khong doi xing

26. Dao phay 16m bdn
nguyet ghep

nguyét

25. Dao phay 16m
bdan nguyét

30. Dao phay dia gia cong
ren

31. Dao phay dia modul
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43. Dao phay cén chép hinh

38. Dao phay mot goc dé
phay rdnh

44 . Dao phay con tron
chép hinh
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35. Dao phay ngon dé
gia cong rdnh then

47. dao phay ding cho
diéu khac

chép hinh

Hinh 8-1b. Cac loai dao phay
hinh 1 + 4. Dao phay mat fiau; hinh 5 + 33. Dao phay chap;
hinh 34 + 47. Dao phay co fiuoi

37. Dao phay rdnh then
hinh ban nguyét
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CAU TAO DAO PHAY MAT TRU VA DAO PHAY MAT NAU
1/ Dao phay mat tru

a. Cac kich thddc cd ban

Cac kich thdbc cua dao phay fieu fi6dc tieu chuan hoa nhd: fiddng Kinh D,
so rang Z, dang rang, booc, chieu cao rang v.v ...

- No6ng kinh D: N66ng kinh D cua dao anh hoéng fien nang suat va gia
thanh cua dao bdi vi: Khi tang D thi chieu day cat tang, goc tiep xuc, so rang
cat fiong thdi v.v... tang, do fio cho phep 166ng chay dao S; tang len, thdi gian
chay may giam xuong; Khi tang D moment va cong suat cat tang len vi vay
fibdng kinh dao chon 16n hén chg thich hdp vbi may co fio cong ving cao. Ta
co the chon D theo kinh nghiem D = 2,5 d trong fiol d la Aid6ng kinh truc lap
dao. Kich thooc D va d fieu chon theo tieu chuan, tra trong so tay cong nghé
hodc cac s6 tay vé ché do cat khi phay.

- Chieu cao rang (h) la khoang cach gida cac 100i cat va fiay cua ranh, io

trong tiet dien h6ong kinh vuong goc voi iddng tam cua dao.
- B66c vong va bodc truc:

+ BO0C vong cua rang: la khoang cach gida cac fiiem t66ng ong tren 160i
cat cua hai rang lien nhau fi6oc fio theo cung tron voi tam nam tren truc dao va
trong mat phang vuong goc voi mat nay.

B6Oc vong cua dao phay co the bang nhau va cung co the khong bang nhau.

+ B66c vong phu thuoc fi6dng kinh D va soi rang Z:

1))
v o
—
A
EEES R -
Hinh 8-2. Chieu rong va chieu sau cat khi Hinh 8-3. Dao phay tru rang xoan
phay bang dao phay tru (a): Xoan phai; (b): Xoan trai
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+ B0O6c¢ truc co quan he voi booc
vong nho sau:

T

p— truc

o cotgaw

Noi voi dao phay rang thang ~ w A N

= 0 nen khong xac fitnh Ty

R
‘ e
A

- So rang Z: so rang Z anh hoding fien t=D
so rang cat fiong thdi va fiol ben cua no
vi vay ma chon Z phu thuoc vao fi6dng  Hinh 8-4. Chieu rong va chieu sau cat

kinh va vat lieu lam dao, theo khi phay bang dao phay ngon

kinh nghiem chon soi rang Z nho sau:

Z:rn\/B

O fay m = 0,5+ 2 la he so phu thuoc vao loai dao vai fiieu kien gia cong (vi
du: khi may fiu céng vong va vat lieu lam dao la thep gio thi chon m 16n. Noi
vOi hdp kim cong chon m nho).

Td 2 yeu toi c6 ban la D va Z ta co thei tra bang chon ra cac yeu to khac
cua dao.

*-7_;’7
P s

—
Hinh 8-5. Chieu rong va chieu sau cat Hinh 8-6. Thong so hinh hoc cua
khi phay bang dao phay fida dao phay tru
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b. Cac goc cua dao

- Goc xoan w: goc xoan w cang l6n thi tuoi ben cua dao cang cao va fio
bong tang len nhong fiol ben uon kem, vi vay w 16n dung cho dao phay tinh.
Thodng dung goc xoan w= 30 + 60° dao phay tru rang phang goc w= 0.

oA

no phu thuoc vao vat lieu gia cong va fio ben cua vat lieu lam dao. Noi voi
dao thep gio thi y=5 + 20°, con dao hdp kim céng y = -15 =+ 15° (trd so nho
dung khi gia cong vat lieu cong, tro so 16n dung khi gia cong vat lieu deo).

Aln A A

phu thuoc vao dang dao va yeu cau gia cong. Noi voi dao thep gio a = 12+
20° (dao phay cat va dao phay ranh o = 30°). Noi vdi dao hop kim céng a = 8
+20° ( khi phay tinh a = 5 + 8° nham

giam fio mon mat sau). ’_D_’
2/ Dao phay mat fiau

Moi quan he gida cac yeu to voi i /
cac fiieu kien cat ve c6 ban giong nhau ~ *®
nhé dao phay tru, nhdng co mot so
thay fioi nho sau:

a. Noong kinh D

Khi cat bang dao thep gio Hinh 8-7. Chieu rong va chieu sau
D=11B cat khi phay bang dao phay mat fiau

Khi cat bang dao hop
kim cong D = (1,2 + 1,6)B.
Trong fio B la chieu rong
phay (fidong kinh d).

b. Cac goc

-Goc w: chon nho hén
dao phay tru vi no it anh
hodng fien fio bong ma chu
yeu la lam tang fio ben cua
1660 cat vi thel w khong nen
chon qua l6n. Chon w = 25 +
30°,

-Goc trédc y va a nho
dao phay tru.

-Goc lech chinh ¢ vag,
xac fionh nhd dao tien. Tro so
goc ¢ va ¢, cang nho thi l6ic

Hinh 8-8. Thong so hinh hoc cua
dao phay mat fiau
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Po cang 16n lam tang fio cong voing cho dao. Khi ¢ va ¢, nho' chieu dai 166i cat
tang, tuoi ben tang, mat khac lam tang fio bong be mat. Vi vay dao phay mat
fau thich hdip voi tro so ¢ va ¢, nho. ¢ =15 + 25°, con ¢, < 3°. Tré6ng hdp phay
tinh co the lay ¢, =0 va lo =(4 + 6)s.

Troong hdp fac biet co the lay ¢ = 90°.

- Goc nghieng 166i cat chinh A : fie: giam bot va cham goc A chon nho sau:
dao HKC goc A = 12 + 15°. Dao thep gio A = 10°.

1. LOC CAT KHI PHAY
1/ Nac fiilem phay thuan - phay nghich
a. Phay thuan

Chieu chuyen fiong cua vecto toc fio
cat tren dao va chieu chuyen fiong cua
chi tiet cung chieu nhau.

- Ou fiiem: a bien thien td ayay fien
amin NEN tai thdi Aiem 160i cat tiet xuc
vOi chi tiet khong xay ra s troot, be:
mat khong bo chai cong do fio dao lau
mon (tuoi ben cua dao tang 2 + 3 lan
so vOi phay nghoch), dao ben. Tang kha
nang kep chi tiet do cac thanh phan l6¢c Hinh 8-9. Phay thuan
cat co phdbng thang fndng fiel xuong be:
mat fionh vo.

- Nhobc fiiem
+ Luc rang dao m&i cham chi tiet chieu day cat a 16n nhat (apax), 16C cat 16n,
va fiap fiot ngot nen rung fiong tang.

+ Thanh phan I6c nam ngang fiay chi tiet theo chieu tien cua ban may, lam
tang fio rd gida vit me va fiai oc cua ban may, gay ra rung fiong.

* Phay thuan th6dng dung trong gia cong tinh va iddc s6 dung khi may co
fio cOng vOing cao.

b. Phay nghich

Chieu chuyen fiong cua vectd toc fio cat
tren dao va chieu chuyen fiong cua chi tiet
ngooc chieu nhau.

- Ou fiilem

+ a bien thien t0 ani, fien ayay, l10C cat
tang dan nen tranh fi66c rung flong do va Hinh 8-10. Phay nghich
fap.
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+ Khong gay ra fio rd gida vitme va fiai oc nen tranh Addc rung fiong cho
vitme va fiai oc khi théc hien 166ng chay dao s.
- Nhooc fiiem
+ O thoi filem 166i cat bat fAau tiep xuc vai chi tiet thi a=0 nen gay ra s troot

gida 160i cat va be mat gia cong dan fien be: mat gia cong bo tray x66¢ va gay ra
sO bien cong be mat, 166i cat mau mon.

+ Thanh phan 16 cat co xu h6éng nhac chi tiet khoi fio ga nen fio ga s6 dung
cho phay nghoch phai fiu 16n fie tang them l6ic kep chi tiet. Do fiol fio ga khi phay
nghich thédng cong kenh.

» Phay nghoch thoéng dung trong gia cong tho.
2/ Loc cat va loc can khi phay
a. Loc cat

La qua trinh gay nen bien dang fian hoi, bien dang deo tren vat lieu (phoi) va
cuoi cung tach mot 16p kim loai ra khoi phoi fio la 16 cat P.

- Loc cat bo tieu hao boi:
¢ Viec gay bien dang vat lieu gia cong.
e Tieu hao vao ma sat ngoai ( gioa dao + phoi + phoi).
e Ma sat 6 cac chi tiet chuyen fiong cua may.
b. Loc can

Khi dao tac dung vao phoi thi dao chou mot phan l6c R(I6c can cat got). Loc
can cat got R la mot hdp 16c gom:

 Loc tiep tuyen P,: co phodng tiep tuyen voi mat tru dao, lam can chuyen
fiong tien cua dao, chieu ngddc chieu quay dao. P, tac dung vao dao lam uon
rang dao theo phdng tiep tuyen, gay ra hien t66ng gay rang dao. P, tac dung
vao truc ga dao, gay ra moment xoan M, chong lai momen quay truc chinh.

P, tac dung vao phoi: neu phay nghich thi hat phoi len; neu phay thuan fie
phoi xuong gay rung fiong. P, la I6c cat chinh tao nen phoi.

* Ldc hodng tam P, (Py ):h6dng vao tam dao lam truc dao cong.

» LOc doc truc P, (Py): co phodng doc theo truc dao, chieu phu thuoc vao
chieu xoan cua rang dao. Lou y khi lap dao tru vao truc dao phai chon chieu lap
sao cho khi dao quay thi P, co tac dung fiay dao h66ng vao truc chinh may fie
tang them l6c kep chat P,. Neu ghep hai dao phay tru rang xoan thi phai chon
hai dao col chieu xoan ngédc nhau fie P, = 0.

« Ngoai ra hdp léc R con co the phan tich ra P, (theo phodng ngang) & P;
(theo phddng nong).
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Khi phay nghich Py h6dng len lam nang chi tiet len khoi fio ga, P, ngd6c
chieu voi s (can trd chuyen fiong tien cua chi tiet gia cong).

Khi phay thuan P; hodng xuong an chi tiet gia cong xuong fio ga lam
tang fio cong vong cho chi tiet. P, cung chieu vdi s (cung chieu tien cua chi
tiet gia cong).

Trong fiieu kien chuan ta co cac gia tro gan fiung sau:
« Noi voi dao phay tru rang thang va xoan:
KHI PHAY THUAN
P,=(0,6-0,8)P,
P,=(0,8-0,9) P,
Pz=(0,7-0,9) P,
KHI PHAY NGHOCH
P,=(0,6-0,8) P,
P,=(1,0-12)P,
P;=(0,2-0,3) P,
« Noi vdi dao phay mat fiau:
KHI PHAY NOI XONG
P,=(0,5-0,55) P,
P;=(0,3-0,4) P,
P,=(0,85-10,95) P,
KHI PHAY KHONG NOI XONG (theo dang phay nghich)
P,=(0,5-0,55) P,
Pz =(0,6-0,9) P,
P,=(0,45-0,7) P,
KHI PHAY KHONG NOI XONG (theo dang phay thuan)
P,=(0,5-0,55) P,
Pz =(0,15-0,3) P,
P,=(0,9-1,0)P,
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IV. NO MON VA TUOI BEN CUA DAO PHAY
1/ No'mon cua cao phay

Dao phay mon chu yeu & mat sau chinh, mat tr66c va ban kinh mui dao (tuy
theo fiieu kien gia cong). Ne fianh gia fio mon cua dao ta can cd vao fio. mon h,
(tra bang trong so tay).

2/ Tuoi ben cua dao phay

La khoang thdi gian lam viec cua dao gida 2 lan mai lai dao khi dao mon fien
gidi han h cho phep. Tuoi ben dao phul thuoic: v, D, kieu dao, dang gia cong.

Cong théc moi quan he gida v & T (tuoi ben dao).

A: he soi cho tuy thuoc vao dao
m: so mu fiileu chznh

m = 0,15 + 0,33 (dao thep gio)
m=0,2+ 0,6 (dao HK)

V. TRINH TU CHON CHE PO CAT KHI PHAY
1/ Chieu sau cat t

Chieu sau cat t: phu thuoc vao 166ng do gia cong, fio bong be mat va
cong suat may.

Thong th6dng: phay tho chieu sau cat t khong qua 4 +5 mm. Khi phay
tho bang dao mat fiau hdp kim cong tren may co cong suat 16n, t co the tbi
20 +25 mm va l6n hon. Phay tinh t khong qua 1 + 2 mm.

2/ Lo66Nng chay dao s

- Xac fionh s, cdc fai cho phep: s, =

C: He soi phu thuoc vao tinh chat c6 ly cua vat lieu gia cong
D: N66ng kinh dao phay
- Khi phay tho bang dao phay tru co chap manh hép kim véi rang I6n thi:

s, =0,1 + 0,4 mm/rang
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s, = 0,5 mm/rang khi gia cong gang

- Khi phay tinh thep va gang:
s, = 0,05 + 0,12 mm/rang

- Sau khi xac fionh fidoc s,, ta xac fionh s, va sp theo cong thirc:
So = S,.z [mm/vong]

Sph = So.N = s,.2.n [m/phut]

3/ Xac nonh toc o cat v

___ G.D*

VT Tmsp gz v
Xac fionh so vong quay n= 1003'\' [vong/phut]
T.

Voi:
D: Buong kinh dao phay [mm].

Chon nysc theo thuyet minh may

7.D.Ninse

Vihoe = 1000 [m/phut]

4/ Xac fionh cong suat cat got

60.102
- So sanh vdi cong suat cua fiong c6 may. Neu Nxcs < N thi phai giam
toc foi cat v.

- Xac fionh theo cong thoc Ny = [Kw]

5/ Xac fionh thoéi gian may

T,=—i

TS
Trong fio:
L=1+1+1,
(I: chieu dai chi tiet, I;: khoang chay t6i, l,: khoang chay qua).
S,: 166ng chay dao phut (mm/phut).

i: so hanh trinh.

79



Khoa co khi — Treong Cao Bang kj thuat Ly Ty Trong

CAU HOI ON TAP
1/ Dao phay co nhéing cong dung gi? Cach phan loai ra sao?
2/ Trinh bay cac kich th6dc c6 ban cua dao phay mat tru.

3/ Dao phay mat tru fiddc hinh thanh té nhéng goc fio nao? Cho biet cach chon
cac goc fio tren dao phay tru.

4/ Cho biet cach chon fidéng kinh D va cac goc fio tren dao phay trul.

5/ Cho biet fiac fliem cua phédng phap phay thuan, phay nghich. Ve hinh.
6/ Trinh bay I6ic cat va l6ic can khi phay.

7/ No mon va tuoi ben cua dao phay iédc xac fionh nho the: nao?

8/ Che fioi cat khi phay 60 xac fionh theo nhding trinh t6 nao?

80



	Bài 8. GIA CÔNG PHAY

