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THIET KE THIET BI D0, TO'CUON TON DANG TAM MONG
PHUC VU CHO VIEC CAT THANH TAM TREN MAY CAT

DESIGNING THE SUPPORT AND SWIVEL EQUIPMENT OF SHEET STEEL ROLL

FOR CUTTING INTO SHEETS ON THE CUTTER

TOM TAT

Ky thuat ca khi la mgt nganh khoa hoc kj thuat, ting dung cac nguyén ly cla
vat Iy, ky thudt va khoa hoc vat liéu dé thiét ké, phan tich, ché tao va bao dudng
cdc loai mdy méc va hé thong co khi. N6 [a mot linh vuc ky thudt lién quan dén
thiét ké, ché tao va van hanh mdy méc. Ky thuat co khi la nganh ldu doi nhat,
rong I6n nhat cla ky thuat. Doi tugng cla nghién cu la nhitng tdm mdng trén
may cdt. Nghién cu nay nhdm muc dich ndng cao nang suat, gidm chi phi dau tu
va stic lao ddng, tao ra lgi ich kinh té cho nha san xuat. Bén canh d6, md hinh md
phong ciing duoc xdy dung dua trén phan mém SolidWorks, AutoCad. Tir d6 gitip
chiing ta hiéu rd hon vé nguyén Iy hoat dong ciia méy va c6 céi nhin truc quan
nhét vé m hinh thuc té.

Tir khéa: Tinh todn va thiét mo hinh thiét bj; mé hinh mé phdng; nguyén ly
hogt ddng cda mdy; phdn mém SolidWorks va AutoCad.

ABSTRACT

Mechanical engineering is a technology and science field that applies the
principles of physics, engineering and material science to the design, analysis,
manufacture and maintenance of mechanical machines and systems. It is a
technical field related to design, manufacture and operation of machinery.
Mechanical Engineering is the oldest, most extensive branch of Engineering. This
research performs the calculation for designing the support and swivel
equipment model of sheet steel roll for cutting into sheets on the cutter.
Regarding the scope of the research, the immediate research applied in the field
level, if possible, will be a prerequisite for improving the model, scaling products
to serve production from small manufacturing facilities to regional regional
companies. Simulation method is based on SolidWorks, AutoCad. This work helps
us to have the most intuitive view of the actual model, operation principle of
machine and improving labor productivity and create economic benefits for
manufacturers.

Keywords: Calculation and design the equipment model; simulation method;
operation principle of machine; solidWorks and AutoCad software.
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1.GIGI THIEU

Qua trinh cat cudn tén la qua trinh tadc déng luc nham
cat dugc cudn ton chiéu dai yéu cau. Qua trinh cat sé thuan
Igi hon khi cé su hd trg ciia mdy méc, nham phuc vu san
xudt, tiét kiém thai gian, nang cao nang suat lao dong,...

Phan Van Thiéu"’", Nguyén Nam Phong’,
Poan Minh Phuong’, D6 Huy Hiéu', Nguyén Van Quang?®

Pa co6 nhiéu nghién cliu vé cong nghé cat, té cudn ton
[1-2] vi day la phuong phap dugc sir dung phd bién dé cat
tadm ton rat hiéu qua. Qua trinh cit anh hudng béi nhiéu
théng s6 nhu ban kinh cta cudn, chiéu cao cta khung, tai
trong clia cudn, céng suat t& clia may. Nghién clu qua
trinh cat dudi anh hudng ctia d6 bén ling suat dan dén lam
tang cudng dd bén truc [3] va dé la nguyén nhan chinh dé
dam bao diéu kién cho hé théng lam viéc an toan.

Su &anh hudng cta nhing yéu t6 nhu (ng suat du,
duong kinh, ti 1& chiéu day, cong suat déng ca, hé sé ma
sat, d6 ha gilta cudn va truc, hinh dang tdm cé anh hudng
I6n dén chat lugng san pham ciing dugc tim hiéu [4-5].

Hau hét nhing yéu t6 anh hudng trong qua trinh cat, t&
déu da dugc nghién ctu, tuy nhién nhiing théng sé cong
nghé nhu d6 16n géc nghiéng cda truc d& va do6 dong tam
gilfa truc va bd 8 bi d& c6 dnh hudng thé nao t6i chat lugng
san pham thi van con 1a han ché trong cac nghién ctu. Do
d6 nghién cdu nay sé tién hanh tim hiéu, nghién cdu
nhiing théng s6 nay nham tim ra nhiing b6 théng s6 t6i uu
dé dam bao san pham dat dugc chat lugng tét nhat.

2. MO HINH VA PHUGNG PHAP NGHIEN CUU

2.1. M6 hinh nghién ciu

Hinh 1. M6 hinh nghién c(u

M6 hinh nghién ctu nhu hinh 1 va cé kich thuéc va
théng s6 clia cac thiét bi dugc miéu ta nhu trong bang 1.
Bang 1. Bang thong 50 va kich thudc cla thiét bi nghién c(iu

Théng s6 Gia tri
Dudng kinh truc D 100mm
Chiéu day cudn ton 1000mm
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CONG NGHE

Khe hé giita truc vit me va cun ton 0,3-0,5mm
(0ng suat dong co 5,2kW
Hé s6 ma sat gitia truc vit me va cugn ton 0,015
Hé s6 ma sat trugt giia truc vit me va cudn ton 0,015

2.2. Phuong phap nghién ciu

Phuang phép xac dinh dé bén truc dugc st dung trong
nghién ctiu nay dé thuc hién cho mé hinh mé phéng. Thuc
hién bang cach chia gdn mét luc tac dung |én truc d6, tir d6
phan tich dugc mét s6 thanh phan luc lién quan. Cac luc
nay dugc xac dinh theo nguyén tac hoat dong clia may.
Viéc thuc hién mé phong chinh la di mé phéng, phan tich
cho tiing phan tu nay. Khi do két qua nhan dugc sé chi tiét
va chinh xac, tir d6 dua ra kich thuéc hgp li nhat cho truc va
hé théng.

Phan mém SolidWorks dugc dung dé mé phéng s cho
qua trinh van hanh khi cat kim loai tdm. Két qua mé phong
thu dugc cho ching ta thdy r6 hon vé nhiing anh huéng
cla cac thong s6 cdng nghé nhu lyc ma sat, cong suat
dong co va géc nghiéng clia truc dén su thay doi chat
lugng san pham.

Trong qua trinh cat tdm kim loai, truc chiju tac déng cta
Uing sudt theo phuong bén kinh va phuong doc truc. Ngoai
ra ciing c6 tng suat nén do luc chdn tac dung.

Hinh 3. Biéu do phan b ting sudt trén tiét dién cla thanh chiu xodn thuan
tly va ting sudt tiép doi ting

NEu xét phan t6 trén mat ngoai clia thanh ta nhan thay
day la Ung suat tiép cuc dai 1,,. Do phan t6 & trang thai
trugt thuan tdy nén cac Ung suat chinh o, = -0; = T, va
chuing tao véi truc Z nhiing géc + 45° (hinh 4a). Tu d6 suy ra
cac dang pha hdéng cua truc lam bang vat liéu khac nhau.

Déi véi vat liéu déo, chiu cat kém hon chiu kéo nén nén
truc bi pha hong la do T1,, va mat bi pha hong la mat
vuong goc vdi truc thanh (hinh 4b).

Dai vai vat lieu don, dd bén theo phuong bién dang
cuc tri la rat kém nén truc bi pha héng la do ting suat chinh
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0, gdy ra va dudng nut la mot duong xodn 6¢ vudng goc
véi phuong cla o, (hinh 4¢) .

D6i vai cac vat liéu cé tha nhu gé, tre, d6 bén trugt doc
theo thu kem so v&i dé bén trugt ngang tha nén su pha
héng la sy truot gilia cac thé véi nhau (hinh 4d).

Hinh 4. Cac dang pha hdng khi chiu xodn
3. KET QUA VA THAO LUAN

Cac trudng hgp dé bén truc dugc tién hanh nghién cdu
mo phéng trong phan mém, tir d6 cé dugc céi nhin chinh
xac nhat kich thudc t8i thiéu can dung cho hé théng trén.
Cac m6 hinh cua chi tiét dugc mé ta cu thé nhu sau:

- Vit me diéu chinh: Viéc tinh toan thiét ké bo vit me
diéu chinh dua vao chiic nang cuda thiét bi. Cau tao cta bd
vit me gém hai b6 phan chinh la truc vit me va dai 6c diéu
chinh nhu chi trong hinh 5.
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Hinh 5. Vit me diéu chinh

- Truc d& cudn ton: Trén than truc dugc gia cong taro 16
ren M12, 6 16 ren nay cé tac dung bat 6 bulong M12 dé st
dung nhu bd phan siét gitt c6 dinh cuon INOX.

Hinh 6. Truc dd

- Banh da: Banh da hay con goi la puli. Puli trén than
truc dugc ché tao bang vat liéu GX15-32, la vat liéu ciing va
gion hon thép. C6 ham lugng céc nguyén té trong thanh
phan bao gém 3,5% C; 2,2% Si; 0,6% Mn; khong qua 0,3% P
va 0,15% S. Puli phu hgp cho viéc st dung dai thang trong
qua trinh lam viéc.

- B6 khung d6: Két cdu cta than may dugc cdu thanh
ba&i thép C45, véi dac tinh dé gia cdng, gia thanh t6i uu va
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phu hgp vé mit ca ly. Ngoai nhiing déc diém trén thi ta con
phai ké dén tac dung chinh cta bo phan nay la dé ddm bao
€0 cau viing chac cho qua trinh lam viéc. B& khung d6 1a bo
phéan chinh cla san pham, gép phan tao 1én tham my va
ganh chiu toan b6 trong lugng cia may.

Hinh 7. Banh da

Hinh 8. B6 khung d6

- B& 6 13p truc d& cudn tdn (8 bi): Vat liéu ché tao 1a thép
C45, dé gia cong cat got va st dung phé bién.

Hinh 9. B § 13p truc d& cudn ton

G6i dd hai nlra két hgp véi vong bi tuong ting tao thanh
mét cum & 1an ¢6 tinh kinh t€ va dap Ung yéu cau dé dang

thay thé bao tri, dugc sir dung trong trong hau hét cac
nganh céng nghiép. G8i d& con c6 cac dac diém nhu sau:
Da dang vé thiét ké va kich thudc; Thiét ké t6i uu va chét
lugng cao; Cung cap rong rai trén khap thé gidi.

- Bong co: Déng ca la bd phan chiu trach nhiém chinh
trong co cu sinh luc dé tao ra chuyén déng quay cho truc
chinh, @& dam bdo cho may mdc hoat ddng mét cach tron
tru va ém &i, ddong co danh cho may phai dam bao vé céng
sudt truyén tai va hiéu suat lam viéc thuc té.

Hinh 10. Minh hoa dong co
4. KET LUAN

Nghién cttu méi diing & thiét ké va m6 phéng mo hinh
trén cac phan mém: AutoCad, SolidWorks,... Nghién ctu
chua thé ché tao mé hinh do nhiéu yéu té khach quan, hy
vong trong tuong lai gan, viéc ché tao mé hinh thir nghiém
sé dugc thuc hién mot cach sém nhat, khi d6 nhém nghién
cltu sé ¢6 cai nhin thuc té, khach quan nhat vé yéu t6 thuc
tién ctia mo hinh, c6 thé dua ra dugc nhiing danh gia cu
thé va chinh xac nhat nhiing mat con can phai hoan thién
va thay déi, tir d6 dua ra phuong an t6i uu, tiét kiém va dat
hiéu qua nhat cho san pham.

Vé kha nang lam viéc clia sdn pham, san pham dugc thiét
ké dé nang dugc nhiing cudn tén c6 kich thudc dudng kinh
khac nhau nh& vao co cdu vit me gan & truc, trong lugng
nang dugc clia sdn pham vao khoang tur 1 - 1,5 tan.

Trong thai gian t6i, nhom nghién cliu sé ti€ép tuc:
nghién ctu anh hudng cla cac luc tac dung lén truc,
momen tir d6 dua ra phuong an tiét kiém chi phi cho san
xuat. T6i uu lai vat liéu ctia mét sé chi tiét trong mo hinh.
Nghién ctu tinh canh tranh vé gia so v&i mot s san pham
trén thi trudng hién nay. Dam bao tinh an toan, d6 bén va
tinh chinh xac cia sdn phdm trong qua trinh van hanh.
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