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TOM TAT

_ Tinh toan chia d¢ dé phay banh rang co sé rdng z la s6 nguyén to trén méy phay lan rat kho khan.
Bang cach chon sé rdng can phay la z’ (z’ = z £ a ) viéc tinh toan tré nén don gian. Dé khtr sai s6 do

long thém, bét a, tir so dbé ddng cta may phai ldp bé céng thirc xich chia dé, xich vi sai,...

dé sau khi

tinh, 1dp bé banh rang thay thé va phay, nhan dugc banh rang co s6 rdng la z nhw thiét ké.Trong san
xuat, nguoi tho phay réng sé chu dong, dé dang trong tinh toan do st dung b cong thirc tinh.
Tw khéa: phuong phap tinh, may phay lan rang, sé nguyén to

1. DAT VAN BE

Khi phay banh rang tru rang thang cé s rang 1a
s nguyén tb trén may phay lan, néu khéng dung
bang tinh chuyén dung ([3], [8])... thi viéc tinh bd
banh rang thay thé xich bao hinh (chia d) la rat
kho

Béang cach chon z’ (khéng phai la sé6 nguyén tb,
Z' = z+q), viéc tinh toan chia db tré nén don gian.

DPé khtr sai sb do chon z’ khi tinh toan, tir so do
dong cua may tac gia lap bd cong thirc tinh banh
réng thay thé cho xich chia do, xich chay dao thang
du’ng, xich vi sai (la cac xich cé lién quan trong
chuyen dong chia do phay rang z’) dé két qua banh
réng can phay cé sb rang la z.

Cling v&i ndi dung “gia céng banh rang cé sb
rang la sb nguyén t6 I&n hon 100 trén may phay
l&n rang...“, v&i cach gidi quyét khac, & tai lieu [4]
tor két qua tinh bd banh rang thay thé xich chia do,
xich vi sai theo céng thirc ciia may phay lan rang
ZFWZ-250, da xay dwng thuat toan, viét chwong
trinh tinh (ngén ngtr Turbo Pascal 7.0) dé tw dong
tinh, chon bé banh réng thay thé cho xich chia do,
xich vi sai dat két qua rat tét. Tuy nhién véi nhivng
may phay lan chwa cé cac cdng thire tinh bé banh
rang thay the xich chia do, xich vi sai dé phay banh
réang co sb rang la s& nguyén t6 nhw may ZFWZ—
250 thi viéc trién khai ap dung sé& gap kho khan.
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Trong bai viét nay, theo phwong phap tinh chon
phay z'(khéng nguyén tb), tac gid xay dwng bo
céng thire tinh banh réng thay thé cac xich chia do,
xich vi sai cho 5 loai may phay lan dwgc st dung
nhiéu trong san xuéat céng nghiép. Ddng thoi dung
cong thirc d6 dé thwe hanh tinh chia d6, phay banh
réng tru réng thang co sb réng la sb nguyén t6 dé
kiém chirng.

Viéc str dung bd cong thire tinh gitp nguoi the
chuyén nghé phay banh rang chd déng trong tinh
toan, dé dang ap dung, khéng yéu cau tho bac cao.

2. DI LIEU VA PHUONG PHAP NGHIEN CUPU

Dé giai quyét van dé dét ra, phai thuc hién cac
ndi dung sau:

- Théng k& mét sb phuong phap phay banh
réng cé sb rang la sd nguyén t6 trén may phay lan.

- Nghién ctru ly thuyét vé truyén chuyén dong,
méi lién hé gitra cac xich bao hinh, xich chay dao
dirng, xich vi sai...va phwong phap diéu chinh tw
so d6 dong ctia may.

- Lap cbng thrc tinh bd banh rang cac xich
truyén dong cho ndm loai may phay lan.

- Thuc hanh phay banh rang tru rang thdng c6
sb rang la s6 nguyén t6 dé kiém chirng.
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2.1. Mot so phwong phap phay banh rang cé sb
rang la sé nguyén t6 trén may phay lan.

Cac phuong phap thwong dwoc siv dung:
+ Dung phéan tich lién phan s6 nham chuyén gia

R A A ‘ ‘
tri can tinh E ~ E(B la s6 nguyén 16, B’ khéng

phdi 1& s6 nguyén tb), vi du:
24 1
-
113 4t
1
1+
1

2+
2+...
+ S dung bang tinh chuyén dung ([3], [8])...,
phuwong phap tw dong tinh banh ring thay thé [4].
& vi du trén, khi dung bang tinh (tr 483, [3]) ta cé:

~ lsai s6 =2,6816.10*
33

24 1
—~§ L sai s6 =1,19186.10°
113 75 99
24 37 47
dung bang tinh (tr 67, [8]) ta c6: — ~ —.— sai
113 89 92

sb = 5,40398.10°

Nhuw vay, néu khong c6 bang tinh chuyén dung,
viéc tryre tiép tinh b banh rang thay thé xich bao
hinh (chia dd) rat khé khan, sai s 1&n.

2.2. Lap cong thure tinh cho may 5[132 (Hinh1)
2.2.1. Xich chuyén déng bao hinh (chia dé)

ac 24k f
Tl cbng thec iy =—.—=——.—, (r72, [6
g thire iy =—.—==—"=.—, (172, [6])
~ac_ 24k f
thayZ=z+a — 1 — == Z
"b'd z+a e
36 24k
Khiz< 161, ©=22=1,5,=2 S = ™)
f 36 bd zta
24 1 48.k
Khiz >161; £==- =2 = (2)
f 48 2 bd zta

& day: k - s6 dau mdi clia dao phay; a, b, ¢, d Ia
cac banh rang thay thé, thoa man:

a+b>c+18+22;c+d>b + 18+22. (*); cap

‘.
a

banh rang mé& rdng pham vi diéu chinh

n=1420 v ph

{1l

i

Hinh 1. So d6 dong may phay lan rang 5032 (tr57,[6])
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2.2.2. Xich chuyén déng chay dao dirng
G ¢ 3

Dung cbéng thic (tr71, [6]): lSZb 107
1 1

(3)

G day: Sq la lwgng chay dao ding (mm/vg);
ai,bi,c1,d1: banh rang thay thé dam bao diéu
kién(*)

2.2.3. Xich vi sai khi phay banh rang c6 z’ rang

Dé bu viéc ban ga phoi quay thém,bot Ivgng a.
Xich truyén déng duoc ndi tir ban ga phdi qua chac
chay dao dirng t¢i dao.

Phwong trinh xich dong (theo so @6 déng hinh
1)

962alcla2021_

46 24 24 17 16 a

124b d, b, d, 30”4624241764 k

3 2.«
2 ig=—.8; > i, = —
10 b, d, S,k

az, bz, Cz, d2: banh réng phai thod man diéu kién(*)

e

thay s = (4)

2.2.4. Cédc budc tinh banh rdng thay thé

+ Chon a (thuwdng chon a < 1/10)

+ Tinh banh réng thay thé céac xich truyén déng:
Xich chia d9: dung cdng thirc (1) hoac (2); Xich
chay dao dung: dung céng thire (3);

Xich vi sai: dung cbng thirc (4)

+ Kiém tra: banh rang théa man diéu kién (*)
+ Lap banh rang thay thé vao vi tri c6 cung tén
nhw so d6 ddng clia may.

2.3. Lap céng thure tinh cho may 5327 (Hinh 2)
2.3.1. Xich chuyén déng bao hinh

24k f

a C
T& cong thirc i, =—.—=——.— (tr265, [6]);
g N ( [6])
a c 24k f
thayZ=z+a — i _=—.—= —
Y b'd z+a e
24k
Khi Z<161; £ 15> i =25 (5)
f bd zxta
48 .k
Khi z >161; <L, =252 (6)
2 bd zta

k - s6 dau mdi clia dao phay; a, b, ¢, d: banh rang
phai thoa man diéu kién (*)

2.2.2. Xich chuyén déng chay dao dirng
Codng thire (tr265, [6]): i

¢ day: Sq la lugng chay dao ding (mm/vg);
ai,b1,¢1,d1: cac banh rang phai dam bao diéu kién

Di=138

N=8 kW D
n=1460 v ph L
2 [ | &

Hinh 2. So d6 dong may phay lan rang 5327(tr269,[6])
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2.3.3. Xich vi sai khi phay banh rang c6 z’ rang

Dé bu viéc ban ga phoi quay thém, bét lwong
a, Xich truyén déng duoc ndi tlr ban ga phéi qua
chac chay dao dung téi dao. Phuwong trinh xich
dong (so dé ddng may Hinh 2)
180 2 a ¢ 36 a, c, 2

62 28 28 52 64 6

JLA G0 g ey &2 Q2 185 g
k'b, d 16 b’d; 65,k
2.3.4. Cdc buéc tinh bé banh rdng thay thé
+ Chon a (thwdng chon a < 1/10)
+ Tinh banh réng thay thé cac xich déng:
Xich chia d6: dung céng thure (5);
Xich chay dao dirng: dung céng thire (7)
Xich vi sai: dung céng thure (8)
+ Kiém tra banh rang theo diéu kién (*)
+ L&p banh rang vao vi tri cung t&n ctia may.

2.3.4. Céc budc tinh bénh rdng thay thé
(Thuee hién cac budec nhw véi may 5/[]32)

2.4. Lap cong thirc tinh cho may 5632, 532
(Hinh 3)

2.4.1. Xich chuyén déng bao hinh

. ac 48k f
iy =—.—=——.—
Tl cbng thirc: bd Z e (tr414,[7));
. ac 48k f
thayZ=z+o — i =—.—= —
bd z+a ¢
a c 48k
36 lx:_'_z
Khi Z < 161; C = =1;» bd zta
f 36
9)
a c 96.k
24 =7
Khi Z > 161, — = =1, b d=zta
f 48

(10)
2.4.2. Xich chuyén déng chay dao dirng

a c 9
Cong thire (trd13, [7)):i, =—+.—L=—.8

g ( [7]):1s bd 32

O day: Sq la lwong chay dao ding (mm/vg);
a1,b1,c1,d1: banh rang phai dam bao diéu kién (*)

(11)

Hinh 3. So’ d6 déng may phay lan rang 5632 (tr411,[7])
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2.4.3. Xich vi sai khi phay banh rang c6 z’ rang

Dé& bu viéc ban ga phoi quay thém, b6t lvong a.
Xich truyén déng dwoc ndi tlr ban ga phéi qua chac
chay dao dirng téi dao. Phwong trinh xich déng:
so d6 dong may hinh 3

(842 3220 2 212126242325 4
—h——————— =
1720720727730 721721730 28 23 65 K
9 . a, ¢ 75.a
Thay: i =—.8,; > i,=—>.—+= (12)
Y b, 'd, 45k

+ Cac cong thirc: Xich chia do, chay dao ding,
xich vi sai may 532 cé két qua nhw may 5632.

2.4.4. Cdc bwéc tinh bé banh riang thay thé
(Thuwe hién cac budc nhw véi may 5[]32)

2.5. Lap cdng thirc cho may 5E32 (So dd dong
tr124, [5])

2.5.1. Xich chuyén déng bao hinh

ac 24kf

Tl cbng thue: iy = = ; (tr135, [5]);

thayZ=z+a — i_

e a
khiz<161;,—=—=1,>i =—.
S 36 b

khiZ>161; ="~ =~ i =
T :

£: cap banh rang mé rong pham vi diéu chinh.

2.5.2. Xich chuyén déng chay dao dirng
a ¢, 3
Céng thire (tr136, [5]): i;=—.—L=—.8
g ( [3]): i b d, 10"
& day: Sq la lwgng chay dao ding (mm/vg).

2.5.3. Xich vi sai (theo d6i so' d6 déng tr124,[5])
Dé bu viéc ban ga phoéi quay thém, bét lvong a.

Xich néi tr ban ga phéi qua chac chay dao dirng

toi dao. Phuwong trinh xich dong

(15)

96 2 a1 c1 a2 02 1
46 25 25 25 72
a ¢, 3 a, c,

L . 25.a
VOI Ivs = £ —.—:—.Sd > i, =—=.—==
b d 10 b, d, s,k

(16)

2.5.4. Cdc bwéc tinh bé banh riang thay thé
(Thue hién cac buéc nhw véi may 5/32)
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Vi du 1. Tinh toan chia do phay banh rang tru
rang thang z127, vat liéu thép 45; May 5E32, dao
phay 1 dau moi; cho Sg= 2 mm/vg.

Giai + Chon ¢ = IL tinh cac banh réng thay thé
7

+ Xich chia dd: dung cbng thtrc (13) ta co

a4 ¢ 24k 24xl  24x17
ly:—'—: = =
bd z-a 5, 1 2159-1
17
24x17 24 17 30 34
2158 83 26 83 65

Kiém tra diéu kién (*) dam bao, vay a = 30; b = 83;
c=34,d=65

+ Xich chay dao dwng: dung cbng thic (15):

. a ¢ 3 3x2 75 24
ij=—.—=—s5,= =—.—, (V&i sg=2)
b d, 10 2x5 50 60
Kiém tra diéu kién(*) d@m bao, vay a1 = 75, bs= 50,
C1=24, d1= 60.
+ Xich vi sai: dung coéng thirc (16) ta co
25.
lyzﬁ.c—zz—a — thay sq¢ = 2, a:L -
b, d, s.k 17
25 i
Cay ¢, OF17 25 55 25100
l’:—.—:—:—:—_—:—.—
Y b, d, 2x1 17x2 17 2 85 40

Kiém tra diéu kién (*) ddm bdo, vay: a» =25, by =
85, c2=100, d2=40

2.6. Thwe hanh - Vi du trng dung

Vi du 2. Phay banh rang tru rdng thang 2103,
m = 2, vat liéu thép 45. Cho: May 5632, dao: Dyao
=90 mm, A = 1922’, s6 d4u mébi dao: k = 1, hwdng
x0&n phai.

Giai: Chon S¢= 1 mm/vg, v = 38m/ph.

Tinh toan
1000.v  1000x 38

7D 3,14x90

+ Xich téc do: n= ~ 134,46

< < A
vg/ph, tinh banh rang thay thé xich toc dé: —
B

134,46

A
Biét: —=—"— (tr412, [7]) — — = ~1,43 theo
B 935

5

A 34
may chon n = 122 vg/ph; E:% vayA=34,B=26

+ Xich chia dé: dung c¢bng thic (9):
a ¢ 48k

1l =— ., —=

Y bd zta
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1
chong =——
25

60 50

70 92

c 48 x1 B
Lo — -
d 03—

48x25 3x25
2576  Tx23

i =

X

o | o

Kiém tra diéu kién (*) ddm bdo, vay: a = 60; b =
70; c=50;d =92
+ Xich chay dao dng: dung cong thie (11)

a ¢ 9 9 9 30 3027
I= | = —d=——=—.— vay:
b, d 32 32 32 30 48 60
a1—30, b1 48, C1=27; d1= 60
+Xich i sai: dung cbébng thuc(12):
1
a, ¢, T5a X35 75 7530
b, d, 45,k 4xIxl 4x25 50 60

Véy az= 75; b2 = 50; C2= 30; dz =60

+ Thwe hanh : Phay banh rang z103: Hinh (4)
L&p phéi: Chinh dd ddng tam (hinh 4a); Lap truc
dao: L =y = 1922’ (hinh 5a)

L&p banh rang thay thé vao vi tri cac xich chia do,
xich chay dao dung, xich vi sai.
Phay rang (hinh 4b)

a)

Hinh 4. A) Chinh d6 déng tam, b) Phay ring

Hinh 5. a) So’ d6 lap truc dao v&i phéi,
b) So’ dé do sai léch phap tuyén chung

Hinh 6. Banh riang thang z103, m=2

m $0 2-2025

Banh rang sau khi phay (Hinh 6). Kiém tra banh
réng: dat yéu cau ky thuat

Sai léch khoang phap tuyén chung (hinh 5b): L
=[1,476 (2n - 1) + 0,01387. z)jm; (tr89, [5])
véiz=103; m=2;n=12 (tr90, [5]);> L =70, 75;
Do trén banh ring: L’ = 70,64 (dat yéu ciu)

Tri sb sai léch khoang phap tuyén chung: AL=
20 um. Banh rang cép chinh xac 8, médun (m=2),
dwong kinh vong chia dc = 206, bang (tr316, [2])
cO [AL]= 45 um. Vay AL< [AL]

3. KET QUA VA THAO LUAN
3.1.Tinh toén Iy thuyét

Xay dwng dwoc cong thire tinh bé banh rang
thay thé 1ap tai xich vi sai cho ndm loai may phay
Ian, cac céng thirc:(4),(8),(12);(16) dung voi cbng
thirc (tr73,[6], tr265, [6], tr160, [5]) la cac tai liéu ky
thuat chuyén vé phay ring trén may phay lan.

Trinh bay dwgc phuwong phap tinh, lap cac bd
banh rang thay thé tai cac xich truyen déng de
phay banh rang tru réng thang, sb réng la sb
nguyén td, vi du tinh toan.

3.2. Thwe hanh rng dung

Da phay banh rang Z103 m=2 trén may 5632
theo hwéng dan ctia phwong phap tinh. Két qua:
Cac thong sb kiém tra dat yéu cau ky thuat. Dung
sai sai léch khodng phap tuyén chung AL< [AL]

Tinh bd banh réng thay thé don gian

Theo phwong phap nay cé thé 1ap bo cong thire
tinh cho cac may phay lan khac.

4. KET LUAN

> Baiviét da gioi thiéu phwong phap s dung
cac bang tinh chuyén dung [3], [8], tai liéu vé cac
phwong phap tinh khac [4] va cach tinh truc tiép
dé phay banh ring cé sb ring la sé nguyén to,
nhi*ng thuan Igi, khé khan ctia mdi phwong phép,
cac vi du.

» bDa lap duwgc 05 bd cbng thirc tinh banh
rang thay thé xich vi sai cho 5 loai may phay lan
rang. Cac cong thirc [4], [8], [12], [16] dwoc tinh
doc lap tr mdi quan hé gitra cac xich chia do, xich
chay dao dng, xich vi sai trong so d6 déng c6 két
qua dung v&i cong thire (tr73, [6], tr265, [6], tr160,
[5]) 1a cac tai liéu ky thuat chuyén vé phay rang trén
may phay lan;

> Bang cach chuyén sb rang Z (nguyén tb)
thanh z’ = Z + a (khéng nguyén t6),viéc tinh banh
rang thay thé xich chia dd, xich chay dao ding,
xich vi sai tr& nén don gian, khéng doi héi tai liéu
chuyén dung, cdng nhan bac cao, nhiéu kinh
nghiém;
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» Banh rang z 103, médun (m = 2) dwgc » Theo phuong phap nay, khi phay xich
phay trén may 5632 dat yéu cau ky thuat da phan  truyén dong dai, lam tang sai sb tich luy buéc réng;
anh dung két qua tinh toan ly thuyét va thuc hanh » Phuwong phap lap bd cong thirc tinh chi
trng dung; thwe hién dwogc khi may c6 ban vé so dong O
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CALCULATION METHOD FOR GEAR MILLING WHEN THE NUMBER
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ABSTRACT

Calculating the index for milling a gear with number of teeth z (which is a prime number) on a gear
hobbling machine is very difficult. By choosing the number of teeth on the gear to be milled as z’ (z'= z
+a), the calculation becomes simpler. To eliminate the error due to additional or subtraction amounts a,
based on movement diagram of machine, make formulas of graduated chain and differential chain... So
that after calculation, install a replacement gear set and mills, get the gear with number of teeth is z as
designed. In production, workers will feel proactive, easy to calculate by using calculation formula tool.
Keywords: calculation method, gear hobbling machine, prime number.
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