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Bai béo trinh bay nghién ctru nguyén ly va tinh toan thiét ké hé truyén dong ctia méy cét soi nhé
trong sén xuét soi héa chét, tap trung vao viéc lira chon déng co, phan phéi ti sé truyén va xac dinh
céc théng sé céng nghé nhdm dam bao may hoat déng 6n dinh, tin cdy va hiéu qua. Nghién ctru da
thiét 1ap duoc mbi quan hé gitra vén téc cat, van téc tiép phéi véi tbc do quay dong co va chiéu dai
hiéu chinh, qua dé lam co sé cho viéc tinh chon, hiéu chinh may va kiém soat chét long san phém.
Két qua cho thay hé truyén déng dap (rng yéu cau ky thuét, c6 do tin cdy cao, gép phan nang cao
néng suét, gidm phé pham va la nén tang cho céc buérc thiét ké, ché tao tiép theo.

T khéa: Ché do cdng nghé, may cat soi nhé, thiét ké hé thdng truyén déng, ti sé truyén, téc d6

quay ddng co.

1. DAT VAN BE

Trong Iinh vwc san xuat soi héa chat co
chiéu dai nhé tr 0,8 dén 12 mm, may cét soi
nhé da trng bwdc chirng minh vai trdé quan
trong clia minh trong viéc t6i wu hoa quy trinh
san xuét va cai thién chat lwogng san pham.
Cai tién hé théng may méc phuc vu cho qua
trinh san xuét thay thé cho céng lao déng cla
con ngwoi la nhu cau can thiét. Véi wu diém
lam viéc lién tuc, 6n dinh, dé& thao tac van
hanh, tiét kiém nhan lyc, cho nang suét cao,
may cat soi nhé tw ddong sé tdng nang suét
lao déng, gidm thiéu phé pham va an toan voi
con nguwoi [1, 2, 3, 4].

Viéc nghién cwru tinh toan déng hoc, dong
lwc hoc cac co clu, bd truyén cha may céat
trong ndi dung nghién clru sé thiét l1ap dwoc
mdi quan hé gitra van tbc cat va téc d6 quay
cla déng co. Thiét l1ap phwong trinh biéu thi
mdi quan hé gitra van tbc tiép phdi (chiéu dai
soi sau khi cat) véi van téc quay cha dong co
va véi chiéu dai hiéu chinh (trén bd hiéu
chinh). Viéc tinh toan dong hoc, déng lwc hoc
dam bao dd tin cay va hiéu suat clia may céat
khi hoat déng ciing nhw kiém tra va hiéu chinh
may cat trong qua trinh st dung [5,6, 7 ,8].

2. NOI DUNG NGHIEN cUlU
2.1. Lwa chon nguyén ly

Vién Céng nghé - Téng cuc cdng nghiép
quéc phong dang nghién ctu thiét ké ché tao
may cat sgi nhé dwa trén nguyén ly May San
Galli ciia Nga va tham khao may cét hién cé tai
Nha may 2195 [9,10, 11, 12] . Theo hinh 1 gdm
c6: I: Truc khuyu; Il: Truc hé théng dan dong -
phanh; 1ll, VI Truc trung gian; IV, V, VII: Truc
dan dong.

1. Bong co dién phong né; 2,3. Bo truyén
dai; 4. Truc truyén; 5. Ban dao; 6. Dao; 7. Banh
da; 8. Vit diéu chinh; 9. Con Trwot; 10. Thanh
diéu khién; 11. Gia diéu chinh; 12. Banh ma sat;
13,14,15,16,18,21,22,23. Banh rang; 17. L6 cb
dinh; 19. L6 ép tinh; 20. L6 ép dong; 24,25. Gbi
6; 26. Dbi trong diéu chinh; 27. Thanh truyén;
28. Con trwot dirng; 29. Gia d& cb dinh; 30. Gia
d® cam; 31. Lo xo kéo;

Nguyén ly hoat déng:

Chuyén ddng quay tir dong co' dién 1 qua bd
truyén dai 2,3 t6i truc khuyu |; tai day chuyén
dong quay cua truc léch tam (truc khuyu) dwoc
chia lam 2 chuyén déng:

Chuyén déng tinh tién cta gia d& ban dao 5
(phia trén c6 gan dao cat 6); dwoc hinh thanh
théng qua truc truyén 4. Chuyén dong tinh tién
nay dam nhiém viéc cét phéi soi nhé theo yéu
cau coéng nghé (tbc d6 cat diéu chinh dwoc
théng qua diéu chinh tbc doé ctia déng co' 1);

Chuyén déng quay lién tuc cta banh da 7
dwoc chuyén thanh chuyén déng quay gian
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doan cla banh ma sat 12 théng qua thanh diéu
khién 10 gan gitra banh da 7 va gia diéu chinh
11 (gén v&i banh ma sat 12) va géc quay ctia nd
phu thudc truc tiép vao chidu dai quy dinh cua
vit diéu chinh 8 va con truwot 9.

Tl banh ma sat 12 théng qua cap banh rang
13,14 truc trung gian lll va cap banh rang 15,16
chuyén déng quay duoc truyén dén 16 kéo dudi
IV-17, va théng qua cap banh rang 16,18 dén 16
kéo trén V-19. Chuyén déng quay cla 16 kéo
trén VII-20 duoc truyén tr 16 kéo trén V-19 qua
bd truyén banh réng 21,22,23.

Hinh 1. So d6 nguyén ly

Truc V va VI dwoc ndi véi nhau bang gbi 6 24;
truc VI véi truc VIl dwoc ndi véi nhau bang gbi 6
25, cho phép truc VIl cé thé di chuyén theo
phwong thédng dirng va truc VI quay quanh tryc V.

Chuyén déng theo hwéng thang ding cua
truc VII duwoc thuc hién bdi dbi trong diéu chinh
26, thanh truyén 27, con trwot dirng 28 va gia
dé ¢b dinh 29.

Chuyén déng clia dao 6 va chuyén déng
quay cla banh ma sat 12 duwoc phdi hop:

+ Khi dao chuyén déng lén thi banh ma sat
s& nha ra dé soi di chuyén tw do vao khu vuc
cat.

+ Khi dao di chuyén xubng thi chuyén déng
quay cla banh xe ma sat dirng lai.

Chuyén dong quay gian doan cla banh ma
sat 12 théng qua hé th(“')ng truc (II; 1I; 1V; V; VI
va VIl) va cac cap banh rang (13; 14; 15; 16; 18;
21; 22; va 23) sé truyén chuyén dong dén cac
qua 16 kéo phai (L6 ép dong 20; 16 ép tinh 19; 16
cb dinh 17); cac qua 16 s& kéo soi vao vi tri cat.
Diéu chinh khe hé gitra 16 ép dong 20 va 16 ép
tinh 19; viéc diéu chinh khe h& nay dwoc dam
bao théng qua con trwgt dlrng 28 va thanh
truyén 27; Ddi trong 26 c6 tac dung gitr dung vi
tri da diéu chinh.

Chiéu dai cat cha soi (sdn pham) duoc phu
thudc vao téc dd twong quan gitra viéc cat phoi
(chuyén dong cla dao cat) va tbc do kéo phdi;
tbc dd kéo phéi phu thudc vao diéu chinh théng
qua co cau vit diéu chinh 8 - con truot 9.

2.2. Tinh chon ddong co

a) Xdc dinh céng suat déng co

Pé dam bao cho cac bd truyén dong cla
may cat lam viéc thi cdng suat dong co (Pdc)
phai thda man diéu kién:

Pac > Pyc (1)

Trong doé:

Pac [KW]: la cong suét ctia dong co;

Pyc [KW]: 1a cdng suat yéu cau can dat dworc.

V&i Py dwoc tinh theo cbéng thire:

Pct.p

Py (2)
n

Trong doé:

Pqt [KW]: 1a cdng suét clia cac truc cong tac;
£ la hé so tai trong twong dwong;

n: & hiéu suét truyén dong.

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.03, Ne 03, 2025



TAP CHi KHOA HOC VA CONG NGHE QUI, TAP 03, SO 03, 2025

TIET KIEM NL - CO KHi

Heé sé tai trong twong dwong dworc tinh theo
cbng thirc:

Trong do:

Pi [kW]: 1a cong suét tac dung trong thei gian ti;

P+[kW]: la cong suét Ién nhat tac dung 1au
dai trén truc céng tac;

ti [KW]: th&i gian tac dung clia céng suét P;

Coéng suét yéu cau tir dao cét Peu:

Luc ct: F = 2000 (N)

Van tdc cat: ve= 0,45 (m/s)

Do d6 cdng suét trén truc khuyu dao cét la:

Fv o 2000x0,45
P = =
ctl 1000 1000

Coéng suat yéu cau tir dao cét la:

=0,9 (kW) (4)

P 0,9
P y=-- = 0,96 (kW) (5)
Y n 0,94
Trong do:

7 1: hiéu suét clia co' ciu tay quay con truot
(dao cét), dwoc xac dinh theo cong thirc sau:

Trong do:
7 1i1a hiéu suat cac khdp ndi clia co ciu.
Céng suéat tir co’ cau (cédc qua lan) tiép
phéi:
Coéng suéat cong tac cua cac truc con lan
dworc tinh theo cong thirc sau:
F.v.
P.. = 171
%1000

(7)

Trong do:

P.,;[kW]: cong suét cla truc cong tac thir i
IV, V, VII);

F[kW]: lwc ma st tiép tuyén (lwc kéo phoi)
cua cac con lan trén truc cong tac the i (IV, V,
VIl);

v;[kW]: van téc tiép phoi clia tryc cong tac
thee i (IV, V, VII);

Bang 1. Van téc, lwc tiép phéi va cong suat
cac truc cong tac.

Truc v \% Vil
Van toc tiép
N 0,105 | 0,105 | 0,105
phéi (m/s)
Lwc kéo (N) 1200 1200 1200
Céng suét truc
(KW) 0,25 0,25 0,25

Lwc kéo phéi, van tbc kéo phéi trung binh,
coéng suét cac truc cla cac qua l&n dwoc xac
dinh khi tinh toan déng hoc, dong lwc hoc cac
co cAu may cat, gia tri ciia ching dwoc thé hién
trong bang 1.

Co6ng suét yéu cu tir truc clia cac qua lan
duwoc xac dinh nhw sau:

~ Pet, N’

yel = (8)

Trong do6 :

n*: hiéu suat truyén déng clia co cau tay
quay can l&c va cac cap banh rang.

Ty =My Mooy (9)

Trong d6 (tra bang 2.3/19 [1]) :

7y - hiéu suat ndi truc dan hoi =1

7y, higu suat clia mot cap banh rang

no=0,93 (d& hd)

n,;: hiéu suat ciia mot cap 6 lan 74=0,99

1, hiéu suat clia bo truyén dai

Vay hiéu suat chung ctia bd truyén la:

My =M Mg =1.0,93°.0,997.0,95 = 0,61
(10)
Co6ng suét tir truc cha cac qua lan la:
s - Fay _0,25+0,25+0.25 23 Gew)
b3 0,61
(11)
Vay cong suét yéu ciu ctia dong co la:
Pyc:Pycl+Py02 (12)

= 0,96 +1,23 = 2,19 (kW)
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b) Xéc dinh so’ bé sé vong quay ctua déng co’
Ta c6 van téc cat cia dao 1a: v = 0,45 m/s.
Toc do quay cua truc céng tac dwoc xac dinh tw
viéc gidi bai toan dong hoc co cau tay quay con
truot.
Tbc dd quay so bd clia dong co dwoc tinh

theo cbéng thirc:
nsb =n 'usb (1 3)

ct

Trong do:

nsb (v/ph): la tbc dd quay so bd clia dong co;

net (V/ph): la toc d0 quay cua truc cong tac
(truc khuya 1);

Usb: 1a ty s6 truyén cta bd truyén dai.

Theo tinh toan, mé phéng, dé dat van téc cat
0,45 m/s tai vi tri cat xac dinh, téc d0 quay cla
truc khuya la 8,84 rad/s hay 166,8 vong/phut.
Vay toc d6 quay cua truc céng tac la 167 (v/ph).

- Chon ty sb truyén so bd clia bd truyén dai:

Tra bang 2.4/21 [4] ta cé:

Truyén déng dai co ty sb truyén nam trong
khoang uy; =2+5

Ta chon Uy =i, =4,5

Suy ra ng =167.4,5=1751,5 (v/ph)

Tra bang 1.3 [1] ta chon dwgc dong co phu
hop c¢é tbc d6 ctia dong co' 1a 750 v/ph va cong
suat 2,2 kW.

Loai dong co trén thi trvong twong dwong la
dong co dién 4A112M4Y3. Thong sbé cu thé cla
ddng co nhw sau:

- Céng suét déng co : Pgc= 2,2 kW

- Tbc do6 quay ;v =750 v/ph

- Hiéu suét dong co : g =855 %

Kiém tra diéu kién mé& may theo tai liéu (1):

T 1,47
Tmm 2L o140 (14)
I n
V&i dong co 4A112M4Y3
Ty
taco — =2.0 > 14 gidu kién m& may
Tdn

thda man.

Két luan: Bong co 4A112M4Y3 phu hop véi
cac yéu cau tinh chon déng co dién cho hé dan
déng may cat.

2.3. Phan phéi ti sé truyén

Bo truyén dai truyén chuyén dong quay tu
déng co téi truc khuyu (truc 1). Ty sb truyén cla
bd truyén dai dwoc xac dinh nhw sau [1]:

nge 750

u, =% - " — 449
d 167

(15)

So dd hé banh rang thé hién trén hinh 2. Co
céu banh rang c6 mé men phat déng M2 va téc
dé quay trung binh cla truc phat dong Il 1a n2.
Dé& dam bao yéu cau tiép phdi ciia may cat, hé
banh rang dwoc thiét k& sao cho tbc do tiép
tuyén tai diém tiép xuc cha cac con |&n va phoi
la gibng nhau (cung chiéu va cung dé 16n).

A Ve
I_\ ofal ¥

pugp | A \L \’L

=00 =21
elo———fejo—
| ]
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Hinh 2. B truyén banh rang

Tbc dd quay cuta truc IV (truc con lan ®400)

dwoc xac dinh theo céng thire sau:
N4 = U14.N2 (13)

Trong dé:

ns (v/ph): 1a tbc dd quay trung binh cua truc
V;

us4: 1a ty s6 truyén tr truc Il (banh rang 1) t&i
truc IV (banh rang 4);

nz2 (v/ph): la tbc 6 quay trung binh cda truc II.

Ty sb truyén t truc Il t&i truc IV dwoc xac
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dinh nhw sau:

Ma T T T
Z, Zy (14)

21 21
- x=0,06
100 74

Téc d6 quay cla truc V (truc con 1&n ®200)

dwoc xac dinh theo cong thirc sau:
N5 = Ug5.N4 (15)

Trong do:

ns (v/ph): 1a tbc dd quay trung binh cua truc
v;

uss: la ty sb truyén tir truc IV t&i truc.

Ty sb truyén ti truc IV téi truc IV dwoc xac
dinh nhw sau:

z, 74
uys =| ——+ |=-—=-2
Zs 37

Téc d6 quay cta truc VIl (truc con l&n
®133,3) dwoc xac dinh theo cdng thirc sau:

(17)

(16)

N7 = Us7.Ns5
Trong dé:
nz (v/ph): 1a tbc dd quay trung binh cua truc
VII;
us7: la ty sé truyén tir truc V t&i truc VII.

Ty sb truyén tr truc V téi truc VII duwoc xac
dinh nhw sau:

Zs Zg| 271 22
usg =| —— |x| —2 [=—=x =15 (18)
Zg Z;) 22 18

Két qua tinh toan téc dd quay cla cac con
l&n (tinh theo téc d6 quay cua truc banh da Il)
dwoc thé hién trong bang 2.

Bang 2. Téc d6 quay cua cac con lan

Tryc | 10¢d0quay Ghi cht
(vg/ph)

\Y, 0,06. ny Quay cung chiéu truc
Il

\Y -0,12. nz Quay nguoc chiéu
truc Il

Vil -0,18.n2 Quay nguwoc chiéu
truc Il

Van tbc tiép phdi cla cac con lan dwoc xac

dinh theo céng thrc sau:
Vi = Ri.wi (19)

Trong doé:

Vi(m/s) (i = 4, 5, 7): la tbc d6 tiép tuyén trung
binh tai diém tiép xuc cGa con l&n v&i thubc
phéng — van tbe tiép phéi;

Ri (M) (i= 4, 5, 7): 1a ban kinh cla con 1an
thir i;

wi (rad/s) (i =4, 5, 7): 1a van tbc goc trung
binh cla truc thv i.

Van téc goc trung binh cla truc th i dwoc
xac dinh theo céng thirc sau:

3,14
wi =
60

Két qua tinh toan van téc tiép phéi cla cac

con lan dwoc thé hién trong bang 3.

.ni=0,052. n; (20)

Két qua theo tinh toan nhw trong bang 3 cho
thay van téc tiép phoi clia cac con l&n 14 gibng
nhau (cung chiéu va cé dé Ién bang nhau).

Bang 3. T6c do tiép phoi cua cac con lan

Truci Van toc tiép phoi Ghi chu
(m/s)

\Vi 0,2.0.052.0.06.n2
=0,000624. ny U

v 01.0,0520,12n, | SMou U
= 0,000624. n; Pl

Vil | 0,06665.0,052.0,18.n,
=0,000624. n2

Chiéu dai san phdm soi sau khi dwoc cat
dwoc xac dinh theo céng thirc sau:

L, =1000v,.T

(21)

= 1000.0,000624.T.n2 = 0,624.T.n2

Trong doé:

Lo (mm): 1a chiéu dai thuéc phong;

T: 1a chu ky cat (thdi gian may cat thuc hién
xong mot lan cat, bang thdi gian truc khuyu
quay dung mét vong);

nz2 (v/ph): téc d6 quay trung binh cta tryc II.

Chu ky cét ctia may cét dwoc xac dinh theo
cbng thire sau:
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60 60
T=—=—=0,359 (s) (22)
n 167
Trong do:

n1 (vg/ph): la tbc dd quay cla truc khuyu.

Thay gia tri ca T vao phwong trinh 2, céng
thirc x&c dinh chiéu dai thuéc phéng dwoc thé
hién nhuv sau:

L, =0,624.0,359.n, = 0,224,  (236)

Tbc dd quay trung binh cda truc Il dwoc diéu
chinh d& dam bdo chiéu dai thuéc phéng theo
yéu cau ky thuat. Khi sgi ¢ chiéu dai 5 mm, téc
dod quay cua truc Il la:

LO
ny = = 22,3 (v/ph)
0,224

Téc dd quay cla truc IV (truc con 1&n ®400):
ny =0,06.n,=0,06.22,3 = 1,34 (v/ph)
Téc dd quay cda truc V (truc con lan ©200):
ng =0,12.n,=0,12.22,3 = 2,68 (v/ph)
Téc dd quay cuta truc VII (truc con lan
®133,3):
ny =0,18.n, = 0,18.22,3 = 4,01 (v/iph)
Tinh mémen xodn trén céc truc.

Céng thirc chung tinh mé men xoén cda cac
truc la [1]:

6
9,55.10 .P

li=—— (27)
1y

(i=1,4,5,7)
- M6 men trén truc dao:

9,55.106.pct1

Ty =
n
6Ct kNmm)
9,55.10 .0,96
= — = 54898
168,75
- M6 men trén truc IV, V, VII:
6
9,55.10 .p,..;
Tl’ _ Peti
n
6“ (kNmm)
9,55.10 .0,25
= 14148
168,75

3. KET LUAN

Viéc tinh toan hé dan dong cta may cat
nham muc dich tinh toan, thiét ké cac b truyén
clia may cat d& ddm bao may cét hoat dong tin
cay va dat dwoc cac yéu cau ky thuat duwoc dé
ra. Cac van dé dong hoc, dong luc hoc cac co
céu clia may cét da duoc tinh toan cu thé. Pa
thiét lap dwoc cong thire lién hé gilra van tdc
cat cla dao cat va van tbc quay cua dong co,
tlr d6 lam co c& cho viéc tinh chon dong co
dién. Cac co ciu va bo truyén trén cé kha nang
hoat dong vé&i do tin cay cao. Két qua nghién
clu 1a co s& cho cac budc thiét ké k§ thuat va
ché tao tiép theo.

TAI LIEU THAM KHAO

N —

giao duc.

w

Bach khoa Ha néi.

. Vi Céng Ham (2011). Nguyén ly may. NXB Quéan déi nhan dan.
. Trinh Chét, Lé Van Uyén (1999). Tinh toan thiét ké hé dan dong co khi, tdp 1, 2. Nha xuét ban

. Pham Dap, Pham Thé Truwdng, Nguyén Huy Hién (1991). Bong luc hoc méy céng cu. Pai hoc

4. Tran Van DPich, Nguy&n Trong Binh va céc tac gia (2003). Céng nghé ché tao may. Nha Xuét ban

Khoa hoc va ky thuat, .

(&)}

. Tran Van Dich (2002). Céng nghé CNC. Nha xuét ban Khoa hoc va ky thuat.

6. Nguy&n Dac Loc, Ninh Blrc Tbn, Lé Van Tién, Tran Xuan Viét (2000). Sé tay Cong nghé ché tao
may, Tap 1 va 2. Nha Xuat ban Khoa hoc va ky thuat.

7. Vi Hiru Nam, Lwu Van Béng, Lai Anh Tuén va céc tac gia (2002). Céng nghé kim loai, Phan | va

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.03, Ne 03, 2025



TAP CHi KHOA HOC VA CONG NGHE QUI, TAP 03, SO 03, 2025 TIET KIEM NL - CO KHi

/. Hoc Vién Ky thuat Quan su.

8. Ha Van Vui, Nguyén Chi Sang, Phan Bang Phong (2002). Sé tay thiét ké co khi, Tap 1, 2 va 3.
Nha Xuét ban Khoa hoc va ky thuat,

9. Richard Budynas, Keith Nisbett (2010). Shigley’s Mechanical Engineering Design. McGraw-Hill, .
ISBN-13 978-0073529288.

10. D. K. Singh (2021). Strength of Materials. Springer, ISBN : 978-3-030-59666-8.
11. TumodbeeB NeHHaamn Anekceesud (2010). Teopusi mexaHu3moe8 u mMawuH. KOpanT-U3aar.

12. ApTobonesckuit isan MeBaHosu4 (2012). Teopus MexaHusmos u MawuH. EE Megua.

Thong tin cua tac gia:

TS. Nguyén Trung Kién ]

Vién cdng nghé, Tdéng cuc Cong nghiép qudc phong

Dién thoai: +(84).989584711 - Email: nguyentrungkien.vcn@gmail.com
ThS. Vii Manh Tan ]

Vién coéng nghé, Téng cuc Céng nghiép qudc phong

Dién thoai: +(84).986285433- Email: vmanhtan@gmail.com

RESEARCH ON CALCULATION OF CUTTING MACHINE DRIVE SYSTEM
Information about authors:

Nguyen Trung Kien, Ph.D., Institute of technology, general department of defense industry, email:
nguyentrungkien.ven@gmail.com

Vu Manh tan, Master., Institute of technology, general department of defense industry

ABSTRACT:

This paper presents a study on the principles and design calculations of the drive system for a
micro-fiber cutting machine in chemical fiber production, focusing on motor selection, transmission
ratio distribution, and technological parameters to ensure stable, reliable, and efficient operation. The
research establishes relationships between cutting speed, feed speed, motor speed, and adjustment
length, providing a basis for motor selection, machine calibration, and product quality control. The
results demonstrate that the designed drive system meets technical requirements with high reliability,

contributes to productivity improvement, reduces waste, and serves as a foundation for subsequent
design and manufacturing stages.

Keywords: Small fiber cutting machines, Transmission ratio, Technological mode
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