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TOM TAT

Theo chién luoc phét trién cla nganh Than, hién nay, san lwong khai thac chi yéu la céc mé than

ham 1. Khi khai thac xubéng séu doi hdi céng nghé ciing nhuw thiét bj hé tro chéng d&, do dé nhu c&u dung
thép vi 16 SVP (CBI) va mét sé loai thép hinh U, I, L ngay cang I6n. Bé dép (g dwoc nhu cdu dé6 Céng
ty C6 phan Ché tao may — Vinacomin (VMC) da duoc dau tw day chuyén can thép vi 1o hién dai véi néng
suét khoédng 80.000 tan/ndm. Trong day chuyén céan thép phdi thép duoc dua vao 16 nung & nhiét d6 tr
1050°C dén 1150°C sau d6 duwa qua I6 hinh dé tao hinh dang so’ bo cua chi tiét. Chi tiét sau qua trinh can
dinh hinh cé nhiét d6 khodng 750°C sé duoc may cua cét phén doan theo chiéu dai tiéu chuén, cudi cung
chi tiét dugc dwa vao khu virc lam ngudi truoc khi qua méy nén thang dé dam béo kich thudc va chéat
lvong mong muén. Trong nghién ciru nay nhém tac gia tép trung vao céng doan cwa phén doan chi tiét
sau giai doan can. Noi dung nghién ctru da gidi thiéu cau tao, nguyén ly lam viéc va trinh bay mot s6 co
s& ly thuyét dé tinh toén thiét ké may. Bén canh dé nghién ctru da chi ra duoc méi quan hé cua cac thong
s6 trong van hanh may (chiéu séu cat, toc dé dan tién may, toc do cét,...). Trén co sé d6 xay dung duoc
két cdu 3D cua méy va tinh toan thiét ké tbi wu cla cac chi tiét, cum chi tiét bang phdn mém NX12. Két
qué nghién ciru da dua ra két cau, bd théng sb hop ly ctia méy va két qua nay cé thé sir dung lam tai liéu
tham khao trong tinh toan thiét ké may cuwa di déng.

Tw khéa: Méy cua, thép vi o SVP, phan tich va mé phéng két cau (NX12)

1. DAT VAN BE

Theo ké hoach phéi hop kinh doanh trong nam
2024 va dy bao cac nadm tiép theo, nhu cau st
dung thép vi I10 SVP, thép hinh U, I, L ctia Tap doan
Cong nghiép Than- Khoang san Viét Nam (TKV)
tlep tuc tdng cao va vwot qua cong suat thiét ké
clia day chuyén can thép hinh d&c ching hién co
cla Céng ty C6 phan Ché tao may — Vinacomin
(VMC). Nhu cau st dung thép SVP cac loai déu
tang rat cao trong cac ndm gan day, do dé day
chuyén can thep vi 16 cia VMC dang phai hoat
dong lién tuc dé dam bao yéu cau cung cap cac
loai thép SVP phuc vu san xuét vi chéng 16 ctia cac
don vi trong TKV theo chi dao cua lanh dao Tap
doan.

Bén canh d6 hién nay cac nha may, co sé ché
tao loai thép vi |6 rat han ché, dac biét la phu thudc
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@ Hoi Khoa hoc va Coéng nghé Md Viét Nam

vao cdng nghé, day chuyén clia nwdc ngoai (chi
yéu la Trung Quéc) do d6 lam tang gia thanh va
khé cé co hdi canh tranh, lam chd céng nghé.
Trong nhirng ndm gan day dwoc sy quan tm cla
tap doan than, da dau tw dwoc cac day chuyén
céng nghé hién dai trong viéc ché tao.

Dé ché tao ra cac san pham thép hinh bang
phuwong phap can, ngudi ta tién hanh can & trang
thai néng, nhiét dd thép tr 1050°C dén 1150°C.
Qua trinh can thép dwoc tién hanh qua nhiéu 1an
can. Trong méi lan can kich thwéc 16 hinh duwoc
thay déi dé dat dwoc kich thwéc theo mong mudn,
sau d6 san phdm duoc dwa dén may cwa cat phan
doan dé dat dwoc kich thwédc yéu cau. Tiép can tw
khia canh khao sat ciia cac mé cho ta thy nhu cau
st dung cac vi chdng thép rat cao, tuy nhién hién
nay & Viét Nam cac day chuyén ché tao vi thép rat
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la han ché va chwa lam cha duwoc yéu td cong
nghé. Do dd, viéc thwc hién cac nghién ctru khao
sat, tinh toan thiét ké may cwa thép SVP, lam chu

cdng nghé trong giai doan hién nay la cap thiét.
2. DU LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén ly lam viéc caa may cwa thép

16

.........

Hinh 1. C4u tao ctia may cwa di déng
1- Bé duwéi; 2- Bé trén; 3- Bé di dong; 4- Hop truyén lwc; 5,6,7- Pong co dién; 8- Khop noi trung
gian; 9- Khép ndi rdng m3, Z72; 10- Hop gidm tbc di chuyén ngang; 11- Hop gidm tbc tién Iui; 12-
Dé dong co; 13- Khédp ndi rang m1.5, Z54; 14- Khdp ndi rang m2, Z58; 15- Khép ndi rang m2. Z67;
16- Lwdi cwa (dia cuwa);

May cua thép hinh dwoc cu tao bdi 3 phan
chinh: Bé trén 1, bé dwéi 2 va bé di dong 3, cu thé:

+ D& di chuyén toan bd may theo phwong doc
hé dwoc dan dong béi dong co dién 7, qua khdp
ndi 13 truyén dén hop gidm toc 10, dau ra clia hop
giam tbc dwoc gan véi truc thdng qua khép ndi 15
truyén chuyén déng dén banh xe dan déng may
cuwa di chuyén trén dwong ray.

+ Pé tién hoac Iui lw&i cwa ta st dung dong co
dién 6 thong qua khép nbi 14 truyen dén hop giam
tdc 11. D4u ra cha hop giam téc duoc noi vai truc
va banh rang (banh réng duwoc I&p cb dinh & bé
dwdi 1). Thdng qua sw an khédp clia banh rang va
thanh réng (thanh rang duwoc lap cb dinh & bé trén)
diéu khién qua trinh tién hoac Iui lwdi cua.

+ D& truyén chuyén déng quay cua ludi cua
(dia cwa) ta st dung déng co' 5 dan déng qua khép
n6i 8 két ndi véi hdp truyén lwc 4. Dau ra cla hop
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truyén Iwc dwoc noi voi dia cua 16 thong qua mat
bich va duwgc dinh vi bang Bu 16ng dai oc.

2.2. Co s& ly thuyét va tinh toan thiét ké may
cuwa dia

2.2.1. Lwa chon déi twong nghién ctru

Trong nghién cu nay, nhém tac gia di tinh
toan thiét ké may cwa di dong véi cac thdng sé yéu
cau nhu sau: nang suat may 80.000 tan san
pham/ndm; d6i twong nan 14 thép vi 16 SVP
(SVP17, SVP22, SVP27, SVP33) ¢c6 thong sb hinh
hoc nhw trong Hinh 2 [1]. Béi twong nghién ctu
duoc chon la loai thép vi 16 SVP33, day la loai thép
hinh I&n nhat dé tinh toan cac thong sb may cua.
V&i may nay co thé dung cat tat ca céc loai thép
hinh can néng dung trong khai thac ham 16 dang
dung trong nganh than Viét Nam.

Website: https://tapchi.hoimovietham.vn



CONG NGHIEP MO

CO KHi, BIEN - DIEN TU - TU DPONG HOA ﬁ}

by
Al
~

Yo

. R Y‘

Hinh 2. Théng s6 kich thwéc mat cat ngang
~_ cuathép vilo SVP )
Ta thay rang lwc cat va nang lwong dan dong
tao ra lwc cat thwong dwoc st dung lam théng
s6 dé giam sat va danh gia qua trinh cét phoi

Theo so d6 tién cét clia may cwa (Hinh 3),
chiéu sau cét trong khoang tr 600 - 800 mm sé
dam bao dwoc diéu kién dia cwa chi cat phoi thép
tai mot mat cét duy nhat (dwong cét 1, 2, 3, 4).

Hinh 3. Xéc dinh vi tri dt phéi thép

thép ciia may cwa. Bén canh viéc danh gia anh
hwéng clia cac diéu kién cat dén lwc cat va nang
lwong nhu: tbc do cat, tc dd tién dao, chiéu sau
cat,... thi viéc xem xét diéu kién ga dat, ciing
nhw vj tri d&t phdi thép hinh can phai xem xét chi
tiét. Cu thé, dwa trén nguyén ly cat trong qua
trinh tién cat cia may cwa thi dia cwa khéng
dwoc tham gia doéng thdi vao nhiéu mat cat khi
hinh dang, kich thwéc clia phdi thép khac nhau.
Khi d6 nang lwong dan dong va lwc cat sé duoc
tdi wu. Trong nghién ctu nay tap trung véi phoi
thép vi 16 SVP (Hinh 2). Dua trén két cAu thi thép
vi 16 SVP 33 c6 kich thwéc Ién nhat, do day theo
tiét dién mét cat & cac mat 1a khac nhau twéng (rng
7,9 mm, 14,5 mm, 32 mm.

Diéu nay sé& lam giam dwoc luc cat va nang lwong
dan déng cta may cwa. Trong qua trinh tién dia
cwa sé cat qua vung |, I, 1l v&i cac théng sb trong
Bang 1.

Bang 1. Vi tri cat caa dia cwa theo chiéu tién cia may cwa

Vung . . .
Kich thwoe vung | vung Il Vung Il
Chiéu dai (mm) 28 28,5 66
Chiéu day (mm) 32 7.8 14,5
Mt cét tai cAc tiét dign \% 77777
Tai cac tiétdién I, I, Il (Hinh 1), lwc c&t khidia  2.2.2. Xac dinh mét sé ché do cat cia may cwa

cwa di qua vung | 1a 16n nhét. Do vay, dé thuan tién
cho viéc tinh toan lwc cat cling nhw cac ché do cat
clia may cwa ta ap dung cho vung nay. Cu thé, may
cwa can cung cap lwc cat dé cat phoi thép co kich
thwée 32 mm x 28 mm.
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di dong [2], [3]

~ Cac yéu t6 ché do cat bao gom chiéu sau cat,
toc do dan tién dia cat, toc do cat, chiéu day phoi
cat, bé rdng cat. Xét mét dia cat kim loai c6 so rang
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cat 1a z, chidéu day w, quay véi van tbc n cat thép voi
van tbc dan tién dra cét Ia vr (Hinh 4). a=Lsing=Lsin[2Z) mm  (©®
n.z n.z D
Piacua
Trong do:
“\ a- Chiéu day phoi cat, mm;

v V. ] v vi- Van tdc dan tién dia cwa, mm/min;

] ¢ Goc quay dia cat 0° < ¢ <909

vl W $ R n- Van tbc quay cuia dia cét, r/min;

a z- Sb rang dia cua;

Hinh 4. Cac théng sé hinh hoc
cuda qua trinh cat
Trong qua trinh cat, do cé sw phdi hop cla hai
chuyén dong: chuyén déng quay cla dia cwa va
chuyén dong tinh tién clia co cau mang dia cwa
nén quy dao cat la dwdng cong OQ (Hinh 5).

Pia cua
A
/

H ¢ R
¥

—

Q
M

s

X 0
Hinh 5. Quy dao cat
Néu gan hé truc toa d6 Oxy vao diém O, thi
phuwong trinh dwdng cong OQ la:
x =Rsinp+S
b= R cose)

(1)

Trong d6: R- Ban kinh dia cat, mm;

S- Lwong dich chuyén ngang ctia co ciu dan
tién dia cat, mm;

¢- Goc tiép xtc rng véi diém M cha dwdng
cong, do.

Theo Hinh 4, tbc dd cat khi cat phéi thép la:
Uy = Uy + Up

v, = \/v,% + v} £ 20,. 5. cOS (U, U) @)

Trong thuc té vs < vn, Nén khi tinh toan co thé
bd qua lwgng vi. Khi d6 toc d cat va phuong
trinh quy dao cat OQ la:

=, = % hit ®)
Ve =Vn =100 ™/PhG
x =Rsing
{y = R(1 — cosp) )
Goc tiép xuc ¢ dwoc tinh theo cong thirc sau:
_D/2—-H _ 2H :
cosp = Dz = D 5)

Chiéu day phoi cat duogec tinh theo cong thire
sau:
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D- E)u’c‘):ng kinh (j”la cwa, mm;
H- Chiéu sau cat, mm.

2.2.3. Cac yéu t6 anh hwéng ciia ché d6 cat dén
lwe cét [2], [3]

Khi cét phoi thép luc cat dao dong thwdng
xuyén, lyc cét thay dbi trong pham vi rong nhung
v&i tan sb thap va phu thudc vao thanh phan ciing
nhv kich thwéc, hinh dang clia phéi thép. Theo
nghién clru cla cac nha khoa hoc thudc treeong Dai
hoc cdng nghé Quang Chau, Trung Quéc [4] va
nghién ctu cla tac gia Tran Quang Hung [2] da
tién hanh thi nghiém vé anh huwéng ctia mot sb
thong sb cla ché do cat dén luc cat. Két qua
nghién ctru dugc thé hién trén Hinh 6 = Hinh 8.

- Anh huéng cua tbc do cat v.:

Ja0

S

200

Lwcit (N)

fss

o
10 25 i 175 20 225 25
v, (1a7%)

Hinh 6. Méi quan hé giira Iwc cat va téc do cat
trong qua trinh cat phoi
Trong Hinh 6, lyvc huwédng tdm P, cé xu hudng
giam khi téc dod cat tdng trong qua trinh cat phoi
thép. Khi do, tai trong co hoc tac dung Ién cac rang
cUa dia cat giam. Trong khi dé luc tiép tuyén Py hau
nhw khéng cé sy thay ddi dang ké.
- Anh huéng cua chiéu séu cat H:

= P pmmmmmen s .
e
=2 ———————— R T +
s | | |
= | |
~ | i |

100 ———=== T tTTTTT 1 |

| | | B

]

1t 20 30 40 50

H (mm)
Hinh 7. Moi quan hé giira lwc cat
va chiéu sau cat
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Theo két qua thtr nghiém Hinh 7, lwc cét P, ting
véi sy tang cua chiéu sau cat. Khi chiéu sau cat
tang 1én, thi sé rang dong thdi tham gia qua trinh
cat ciing téng Ién, chidu day phoi cat ciing tang 1én.
Do do, tai trong tac ddng sé tang lén. Luc cat Py
tang nhe khi tang chiéu sau cat. Sy thay déi chiéu
sau cat c6 anh hwdng dén d6 mon cla rang cét,
dac biét la lwc hwéng tdm P,.

- Anh huéng ctia téc d6 dan tién dia cat vs :

Khi téc d6 dan tién dia cit vs tdng 1én, ca hai
lyc Pr va Py d&u tang (Hinh 8). Khi téc d6 dén tién
tang lam cho chiéu day phoi cét cling tang lén. Khi
vi tdng dén mot gia tri nao do, lwc cat sé rat Ion khi
lwe cat Ién vwot qua cdng suat cia may khi dé dia
cat co thé bj ket.

______ T -1
ko
€ L
E ””””””” |
|
B |
B} |
___________ J—
|
r
I E—
1 1

00 1060 1200

v, (mmy/phiit)
Hinh 8. Méi quan hé giira lwc cat va van téc
dan tién dia cat

~ Nhw vay, cac lyc cat tire thoi trong qua trinh
cat phéi thép bi anh hwéng bodi cac yéu to: thanh
phan cau truc thép, cac lwc cat bien doi thuwong
Xuyén trong qua trinh cat khi chiéu day clta phdi
thép thay dbi (thép vi I6 SVP ¢ chieu day moi bé
mat khac nhau). Sy thay ddi clia cac yéu t6 ché do
cat (van toc cat, chiéy sau cé,t, toc do dan tiéen,...)
tac dong dang ké dén lyc cat. D& dam bado qua
trinh cat on dinh, cac yeu to ché do cat can phai
dqu Iug chon hop ly. Khi lwra chon cac yéu to ché
dd cat can phai dwa vao cac can clr sau day:

- Dya vao mac thép, kich thwéc clha dia cat,
kich thwéc cac phoi thép, cac loai thép hinh dé lwa
chon chiéu sau cat H phu hop ;

- Can o vao nang suét, khdi lwong cong viéc,
cong suat may, tudi bén ctia dao dé lwa chon van
tdc dan tién dia cat vs;

T nhirng can cw trén ta Ilwa chon:

- Chiéu sau cat H: 600 + 800 mm.

- Van téc dan tién dia cat vi: 50 + 200 mm/s.

Khi cét thép nhiét cat sinh ra rat I&n néu khong
dwoc lam mat thi chi trong thoi gian ngén lwdi cwa
s& nong lén rat nhanh va bj pha hdy. Bén canh do,
trong day chuyén can thép vi I6 SVP thi nhiét do
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cta phoi dén khu vuwc cat phan doan van duy tri
khoang 750 °C. Do vay, d& dam bao tudi tho cla
dia cat khong nén cét lién tuc phai dirng gian doan,
tdi thiéu sau 10 + 20 s cat, nén cho vé& ché do khong
tai vai giay dé lam mat dia cat.
2.2.4. T6c d6 cua dia cwa [5]

Theo thyc nghiém tbc do téi wu clia cua la tv
100 + 120 m/s, v&i toc d6 dé nang suat cwa dajc tor
2000 - 5000 mm?/s. Khi cwa nén lam ngudi bang
nwé&c hoac nhi twong.

=

Q

Hinh 9. Cac thong sé dé tinh lwc vong
Theo Xenlicov, khi cat kim loai bang cwa dia thi
nhét thiét phai tao ra mot luc kep Q du 1&6n dé gir
dwoc phdi trong qua trinh cwa.
Q =0Q,— Q; =Tcosp — Tsingp ,N (7
T la lyc hwéong tdm, T=(8 + 15) P, N
2.2.5. Lwc vong cua lwdi cwa [5]
Lwc vong P duwgc xac dinh theo cong thire :
u 1
Trong dé :
p- Ap suét don vi, p = (40 = 60)ck ; N/mm?;
b- Chiéu réng cat (thworng bang chiéu day
dia cwa), mm ;
u- Téc d6 nap dia cwa, né phu thudc vao
chiéu day cat h, mm/s
u = (30 + 300) mm/s
h- chiéu day cat, mm ;
v- téc dd vong clia dia cwa, r/min.
(ng suét kéo ok suat dugc xac dinh béi cong
thire (9):
= 0,00785 . v? 9
Van tbc vong cla dia cwa theo may mau ta cé
Vmax = 1480 vong/phut = 155,4 rad/s. Khi dé van
tdc dai cta dia cwa dwoc xac dinh:
v=mn R,m/s
R- ban kinh cla dia cwa, trong nghién ctru
nay st dung loai dia cwa cé dwong kinh Ién nhat
D =2R =1500 mm. Khidé R=0,75 m.
Vay van tbc dai cha dia cua:
v=1554.0,75=116,5m/s
Gié tri tbc dd nay phu hop véi tbc do thuc
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nghiém t6i wu 100 = 120 m/s.
Thay vao cdng thirc (8) ta xac dinh duwgc Iwc
vong P:

P = 60.0,00875.116,52.8.32 120 1
R T T T116,571000
=1685,6,N

2.2.6. Cong suat dong co dan dong may cwa dia

[3]

Co6ng suat dan dong clia may cwa dwoc Xac
dinh theo cbéng thiee (10) :
P.
N = 7” kW (10)

Trong d6 7 la hiéu suét dan dong, ta cé: 7 =
0,99
1685,6.116,5
B 0,99
Trén co s& do ta chon ddng co c6 cdng suat
dan dong 200 kW, ky hiéu dong co Y2-315L2-4

2.2.7. Ung dung phan mém thiét ké 3D NX12 va
phan tich ket cau cia may [6]

= 198,4 kW

Dwa trén ndi dung tinh toan ly thuyét, nhém
nghién ctvu da (’ng dung phan mém thiét ké 3D
NX12 dé xay dwng cac chi tiét, cum chi tiét cta
may cuwa di déng (Hinh 10).

Hinh 10. Cac b6 phan chinh ciia may cwa di dong: a - bé trén, b - bé dwéi, ¢ - bé di dong

Trén co sé tinh toan, thiét k& két cAu 3D nhdm nghién clru da tién hanh mé phdng va phan tich cac

b6 phan chi tiét 1am viéc ctia may cwa. Mot s6 két qua

Critére de Von Mises (aux no
N.m2

5.38e+00€

4.85e+00¢

4.31e+00€

3.77e+00¢

2.15e+00€
1.62e+00¢
1.08e+00¢
5.38e+00¢
4.84e-010
Uniquernent sur la pea

Hinh 11. Két qua phan tich (rng suat ctuia cap
banh rang thanh rang

m SO 2 - 2026

323e+006 B
Pl
269e+00¢ EIE

chinh dwoc thé hién trén Hinh 11 = Hinh 18.

“ranslation aux noeuds (sym

Z 4 00252

I 00227

. S 0.0201
L 00176
00151
00126

I 00101
| 000755
. 0.00504

I 0.00252
0

;  Uniquement sur la pea

Hinh 12. Két qua phan tich chuyén vi cua
cap banh rang thanh rang
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Von Mises stress (nodal values)
N_m2

6.83¢+007
6.14¢+007
5.46e+007
4.78e+007
4.1e+007
3.42e+007
2.74e+007
2.06e+007
1.38e+007
6.97e+006
1.56e+005

On Boundary

Hinh 13. Két qua phan tich (rng suat cua truc
dan dong tien Iui dia cwa

Hinh 15. Két qua phan tich rng suat cda banh
xe di chuyén may cwa

Critére de Von Mises (aux noeuds)
N_n
5.692*00.7

I 5.12e+007

4.55e+007
3.99e+007
3.42e+007
2.85e+007
I 2.28e+007
1.71e+007
1.14e+007

I 5.69%+006

0.0223

Uniquement sur la peau

Hinh 17. Két qua phan tich trng suat cia
dia cwa

3. KET QUA VA THAO LUAN

Dé danh gia qua trinh lam viéc ciing nhw trang
thai ng suét, bién dang cla banh rang (dac biét
tai vi tri vao khép clia banh rang va thanh rang
trong qua trinh 1am viéc), mdt mé phdng sé dwoc
thwe hién. Viéc chia lvdi dwoce thwe hién trén phén
mém chuyén dung NX12. Trong qué trinh lam viéc,
banh rang chiu tac dung lwc an kh&p gitra banh
réng, thanh rang. Vi vay, dé danh gia kha nang chiu
tai va sy 6n dinh cla sw &n khép nay mét lwdi dang
hinh tam giac dwgc sir dung, kich thuwéc lwsi 5
mm. Két qua phan tich gia tri ’ng suéat va chuyén
vi clia c&p banh rang thanh rang dwoc thé hién trén
Hinh 11 va Hinh 12. Phan tich (ng suét Ién nhat
tap trung tai vi tri an khép cha hai banh rang. Gia
tri ng lon nhét 5,38e+006 N/m? (5,38 N/mm?) gia
tri nay nhé hon gia trj ng suét tinh toan cho phép
cla vat liéu ché tao banh rang 785 N/mm2. Ngoai
ra, d® chuyén vi I&n nhat xay ra tai vi tri cp banh
rang &n khép 1a 0,0252 mm (d6 chuyén vi nay
twong ddi nhd). Do vay bo truyén banh rang thanh
réng dam bao diéu kién bén khi lam viéc.
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Translational displacement vector
mm
0.0697

I 00627
00558
0.0488
0.0418
0.0349
| 00279
0.0209
00139
0.00697
0

On Boundary

Hinh 14. Két qua phan tich chuyén vi cua
truc dan dong tien lui dia cwa

Hinh 16. Két qua phan tich chuyén vij cua
banh xe d| chuyen may cwa

Translatio ix noeuds (s
mm
0.088

l 00792
0.0704
0.0616

o P 00528
s
0.0352
n 0.0264

00176

I 0.0088
0

Uniquement sur la peau

ymbole)

Hinh 18. Két qua phan tich chuyén vi cua
dia cwa

Tinh toan thiét ké truc nham xac dinh dwong
kinh, chiéu dai va cac doan truc dap rng dwoc cac
yéu cau vé do bén, két clu, Ip ghép va céng nghé.
Qua khao sat tinh toan ta thiy trong qua trinh may
lam viéc truc chju anh hwdng tai trong tinh. Do vay,
dé dam bao yéu cau vé do bén va két ciu cda truc
trwdc khi ché tao, truc dwoc md phdng trén phan
mém chuyén dung. VAt liéu st dung dé ché tao la
thép 40X. Két qua phan tich gia tri (’ng suat va do
dich chuyén dwoc thé hién trén Hinh 13 va Hinh
14. Gié tri 'ng suat I&n nhat 6,83e+007 N/m? (68,3
N/mm?) gia tri nay nhé hon gia tri (ng suét tinh
toan cho phép cua vat liéu ché tao truc 785 N/mm?.
Ngoai ra, d6 chuyén vi I&n nhat xay ra tai vi tri banh
xe tiép xtc v&i dwdng ray dan huwéng la 0,069
7 mm (d6 chuyén vi nay rat nhé nén cé thé bd qua).
Do vay truc ddm bao diéu kién bén khi lam viéc.

May cwa di chuyén doc theo dwdng ray dwoc
dan dong b&i déng co 4 kW, toan bd tai trong 22
Tén cla may cwa dwoc phan bd déu trén 4 banh
xe. Viéc chia lwéi dwoc thuc hién trén phan mém
chuyén dung NX12. Lw¢i dang tam giac véi kich
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thudc lwdi 5 mm duoc st dung. Két qua chia luéi
cho thdy cac mét lwdi gan nhu gibng hét nhau tai
cac vi tri 1ap then va tai cac vi tri khac trén banh xe,
chéat lvong lwéi dat yéu ciu. Két qua phan tich gia
tri 'ng suéat va do dich chuyén dwoc thé hién trén
Hinh 15 va Hinh 16. Phan tich (rng suat I&n nhat
tap trung tai gan 6 bi d&. Gia tri &ng I&n nhat
8,13e+007 N/m? (81,3 N/mm?) gia tri nay nhd hon
gia tri ’ng suat tinh toan cho phép cla vat liéu ché
tao banh xe 400 N/mm?2. Ngoai ra, do chuyén vi lén
nhét xay ra tai vi tri banh xe tiép xuc véi dwong ray
dan huéng 14 0,025 mm (d6 chuyén vi nay rat nhod
nén co6 thé bd qua). Do vay banh xe ddm bao diéu
kién bén khi lam viéc.

Két qua phan tich (ng suét va chuyén vi cla
dia cwa dwoc thé hién trén Hinh 17 va Hinh 18.
Théng qua két qua ta thay trng suat Ién nhat cé gia

tri 5,69e+007 N/m? (56,9 N/mm?) gia tri nay nhd
hon gia tri ’ng suat cho phép clia vat liéu ché tao
dia cwa 360 N/mm2. Ngoai ra, chuyén vi Ién nhét
xay ra tai vi tri cGia rang cwa khi cat vao kim loai 1a
0,088 mm. Do chuyén vi nay twong déi nhé so voi
duong kinh cta dia cua. Do vay, két cAu dia cua
dam bao diéu kién bén khi lam viéc. Ngoai ra, dé
tang cwong tinh clrng vibng cta dia cwa & phan
trung tam dworc gia cd thém bang cac Bu léng dé
tranh hién twong dao déng cua dia cwa khi cat phoi
thép.

Dwa trén co s& ciu tao, nguyén ly lam viéc va
mot sb van dé ly thuyét dé tinh toan thiét ké may
cwa thép hinh, cling nhw dwa trén yéu cau thuc té,
nhom nghién ctru da tinh toan dwgc 01 may cwa
thép di dong (Hinh 19) cé céac théng sb co ban
trong Bang 2.

e

Hinh 19. May cwa di dong

Bang 2. Cac théng sé chinh ctia may cwa di dong

TT Tén goi Gia tri DPon vi

1 | Céng suét dong co 200 kW

2 | Téc do quay 1480 r/min

3 | Buong kinh Iwdi cwa (dia cua) 1350 + 1500 mm

4 | Téc a6 dan tién 50 + 200 mm/s

5 | Chiéu day lv&i cua 8 mm

6 | Nang suat may 80.000 tAn sa&n phdm/nam

KZ8 SO 2 -2026

Website: https://tapchi.hoimovietham.vn



CONG NGHIEP MO

CO KHi, BIEN - DIEN TU - TU DPONG HOA ﬁ}

4. KET LUAN

» Phoi thép sau cdng doan can néng qua cac
16 thép dinh hinh, s& qua cong doan cat phan doan
bang may cwa dia d& dam bao chiéu dai phoi theo
tiéu chuan. Déi twong nghién cru 14 loai thép vi 10
SVP 33 sir dung trong cong tac chdng d& khi xay
dwng cac dwong 10;

» Nghién ctru da trinh bay ndi dung tinh toan,
thiét ké mot sb thdng sd cdng nghé clia may cua
di dong, trén co s& dé xay dwng ban thiét k& may

TAI LIEU THAM KHAO

3D va kiém tra bén mot sb chi tiét/bd phan ctia may
cwa thép hinh, day la mét cong doan trong day
chuyén can thép cGia Coéng ty Cé phan Ché tao
may- Vinacomin;

> B théng sb cdng nghé clia may ciing nhw
cac yéu té trong qua trinh van hanh may cua di
dbéng da duoc dé cap. Nghién ctru nay la tai liéu
tham khao cho cac nha thiét ké trong qua trinh tinh
toan, thiét ké may cwa phuc vu trong day chuyén
can thép néi chung va ctia Coéng ty C6 phan Ché
tao may- Vinacomin néi riéng O
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ABSTRACT

According to the current coal industry development strategy, the majority of coal production comes
from underground mines. Deep mining operations require advanced technology and support equipment,
thus the demand for steel SVP (CBIl) and certain types of U, I, and L-shaped steel is increasing. To meet
this demand, Vinacomin Machinery Manufacturing Joint Stock Company (VMC) has invested in a modern
steel rolling line with a capacity of approximately 80,000 tons/year. In the steel rolling line, steel billets are
fed into a furnace at temperatures ranging from 1050°C to 1150°C, then passed through a shaping die to
create the preliminary shape of the part. After the shaping process, the part, at a temperature of
approximately 750°C, is cut into standard lengths by a sawing machine. Finally, the part is sent to a cooling
area before being straightened by a straightening machine to ensure the desired dimensions and quality.
In this study, the authors focused on the process of sawing the parts into segments after the rolling stage.
The research content introduced the structure, working principle, and presented some theoretical
foundations for calculating and designing the machine. In addition, the study has shown the relationship
between the parameters in machine operation (cutting depth, feed rate, cutting speed, etc.). Based on
this, a 3D sawing machine structure is constructed, and the optimal design of parts and sub-assemblies
is calculated using NX12 software. The research results provide a reasonable machine structure and
parameter set, which can be used as a reference for the design calculations of mobile sawing machines.

Keywords: sawing machine, SVP, structural analysis and simulation (NX12)
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