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PNG DUNG MAY TiNH VAO TiNH TOAN DPIEU CHINH PONG HOC
MAY MAI REN BE NANG CAO PO CHINH XAC GIA CONG

COMPUTER APPLICATION IN CALCULATION OF KINEMATIC ADJUSTMENT
THREAD GRINDING MACHINE TO IMPROVE MACHINING ACCURACY

Dwong Cong Pinh
Khoa Co khi, Truong Pai hoc Ky thuat Cong nghiép, Pai hoc Thai Nguyén

TOM TAT

Maéy mai ren sir dung trong gia cong dé ndang cao dg bong va dé chinh xdc ciia cdc bé mdt
ren, cdc chi tiét truyén dong nhuw truc vit, vit me, ... Do chinh xac dong hoc cua xich truyén dong la
mot yéu té anh hwong om dén dg chinh xdc ciia bude ren gia cong. DY chinh xdc bude ren dwgc
quyét dinh béi dé chinh xdc ty s6 truyén ciia khdu diéu chinh xich chay dao ciia may. Trong néi dung
bai bdo ndy sé trinh bay viéc vmg dung mdy tinh dé tinh todn diéu chinh déng hoc xich chay dao ciia

mady mai ren nham ndng cao do chinh xdc gia cong trén may.

Tir khéa: Mai ren; Dé chinh xdc; Ty s6 truyén, Xich dong hoc; Banh rang thay thé; Truc

vit banh vit; Vit me dai oc.
ABSTRACT

Thread grinding machines are used in machining to improve the gloss and accuracy of
thread surfaces, transmission parts such as screws, lead screws,... The kinematic accuracy of the
drive chain is a factor which greatly affects the accuracy of machining thread pitch. Thread pitch
accuracy is determined by the gear ratio accuracy of the machine's tool chain adjustment stage. In
this paper, we will present the application of computers to calculate and adjust the kinematics of the

tool chain of a thread grinding machine to improve machining accuracy on the machine.

Keywords: Thread grinding; Accuracy; Transmission ratio; Kinematic chain; Replacement

gears, Worm gear, Lead screws; Nuts. &
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1. PIEU CHINH PONG HQC MAY MAI
REN
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Hinh 1. So do cau triuc dong hoc may mai ren

So dd ciu trac dong hoc may mai ren
chuyén dung nhu hinh 1, phuong trinh dong
hoc xich cét ren 1a:

1}( Eé? Kiy X I-1-:'.11 X I'EN‘: = Ix
Ta c6 cong thic diéu chinh dong hoc
ctia xich cit ren theo cong thirc sau:

i,=C1,
Trong do:
C,: Hang sb cua xich dong hoc;

t: Budc vit me chay dao doc cua may;
t : Budc xoan duong ren can gia cong.
X

Ren quc té: t. = K.t; Ren m6 dun: t_

254
= ——_K; Ren pitch:
n

= K.t.m; Ren Anh: 7,
_254rx
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K.

K: SO dau moi cua ren.

Trong may mai ren, ty so truyén cua
khau diéu chinh xich chay dao cit ren iy dung
co ciu banh ring thay thé dé co thé dam bao
duoc ty s truyén chinh xac:

. a c
i, =—Xx—
b d
Trong d6: a, b, c, d la sb rang cua cac
banh rang thay the, dam bdo diéu kién:

a+b>c+(15:20) vac+d> b+ (15:20)

Viéc tinh chon sé ring a, b, ¢, d cia cac
banh rang thay thé quyét dinh dén d6 chinh xac
ty sd truyén cua xich dong hoc va nd anh hu(yng
dén do chinh x4c budc ren gia cong. Néu sai s6
budc ren cho phép 1a [At] thi khi chon cac banh
rang thay thé a, b, ¢, d can thoa man diéu kién:

<[Af]

1 a c¢
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2. UNG DUNG MAY TINH TRONG TiNH
TOAN PIEU CHINH

2.1. So do tinh toan

Dé xac dinh a, b, ¢, d, ta c6 thé sir dung
nhiéu phuong phap nhu phuong phap phan tich
ra thira s6 nguyén t6, tra bang, 1ap trinh trén
may tinh. Phuong phap dung may tinh cho két
qua nhanh chéng chinh x4c va thuan loi trong
sir dung. Hién nay, c6 nhiéu phin mém c6 thé
ap dung dé 1ap trinh tinh toan nhu Turbo Pascal,
1ap trinh C, Foxpro, Matlab,... Trong ndi dung
nghién ctru ¢ day su dung ngdn nglr 1ap trinh
Turbo Pascal dé lap phan mém ty dong cho qua
trinh tinh toan.

Nhép théng s6
Cr.m, K [44. Z[1]

Hinh 2. So do tinh todn banh rang thay thé
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So d6 thuat toan tinh banh rang thay thé
khi mai ren mé dun nhu hinh 2. Céc thong sd
nhép vao chuong trlnh 13 hé sb C, cua may, mo
dun m, sé dau mdi K cua truc V1t sai sO cho
phép budc ren [At], sé ring cua cac banh ring
thay thé Z[i] cia may. Chuong trinh tinh toan
s& dua ra két qua 1a sb ring cua cac banh ring
thay thé a, b, ¢, d dam bao ty s6 truyén yéu cau.

2.2. Lap trinh tinh toan

Lap chuong trinh tinh todn tu dong cho
xich chay dao cat ren may mai ren 5822.

Cong thirc diéu chinh khi gia cong trén
may mai ren 5822 :

30

(I C
b d 127"

C}ll o 30
Cc., 127

¥2

O day: C, =

H¢ 50 C_xéc dinh qua C =30 va C ,=127.

Tinh toan khi mai truc vit c6 m6 dun m
=4.25; s6 dau mdi K = 1; sai sb budc ren cho
phép [At] = 0,1um. B9 banh ring thay thé Z[i]
ctia xich chay dao cit ren ¢ cac banh ring véi
sd rang 1a: 20, 22, 25, 28, 30, 36, 40, 46, 49, 50,
51,53,54,55,56,57,58,59, 60,61, 63, 64, 65,
66, 67, 68,69,70,71,72,73,74,75,76,77,78,
79, 80, 82, 83, 84, 85, 87, 89, 90, 94, 95, 96, 97.

Két qua chay chuong trinh tinh toan c6
hién thj man hinh nhu hinh 3. C6 hai bd banh

ring thay thé thoa méan yéu cau:

a c¢ 51

Bo thir nhat: Zx =21, 2% Bo the
a ¢ 71 87b 76 20
hai: —x —=—x—
b d 36 59
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* bo banh rang:
1- Tu file.

2- Bln phin.

Chon

Co nhap duong dan noicl/8>:0
Cag banh rang cua bo
28 22 25 28 T 46 49 50 51 53 54 55 56 57 58 59 68 61
63 64 65 66 E'J 68 69 78 71 72 73 74 0 76 77 78 79 88 82 83
84 85 87 89 98 94 95 96 97

Bo the 2. a7, bose. c-47. d-e9
Co 2 bo banh rang thoa man.

Hinh 3. Man hinh hién thi chay chwong trinh
3. KET LUAN

Viéc tng dung céac cong cu lap trinh tu
dong dé 1ap chwong trinh tinh toan trg giup cho
qua trinh diéu chinh d6ng hoc may duwa ra duoc
két qua tinh toan chinh x4c, nhanh chong, dam
bao nang cao dugc do chinh xac gia cong. Két
qua nghién ctu 1ap trinh tinh toan ty dong nay
c6 thé phat trién dé tng dung cho viéc tinh toan
diéu chinh dong hoc cac may cong cu khéc. No
c¢6 thé ap dung vao thuc té san xuit ciing nhu
dung 1am tai liéu huéng dan, tham khio cho
sinh vién trong qua trinh hoc tap va nghién ctu
khoa hoc dé nang cao chét luong dao tao. <
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