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NGHIEN CUU PHUONG PHAP GIA CONG DAM CAN BANG
CUA CONG TRUC 200T TREN MAY DOA CNC

Nguyén Quéc Diing*, Ng6 Thanh Long*

Tom tat: Cong truc ¢ nhiéu c& khdc nhau diroc sir dung trong nhiéu nganh cdng nghiép. Cong truc 200T
dwot sir dung dé déng méi va sira chira tau. Cong truc cd hai chan hinh chiz A. Mdi chdn duwoc lién két véi
hai dam can bang c6 c&c banh xe. Dam can bang ciia co cdu di chuyén cong truc 200T c6 két cau tiwong doi
phirc tap va kich thuwde 16n, nén thuong khé dam bdo cdc y8u Cau kj thudt khi gia cOng bang cdc phirong
phdp gia céng théng thiwong. Bai bao nay trinh bay phwong phdp gia céng dam cdin bang ciia cong truc
200T trén may doa CNC Wotan Rapid 4 bang cich thiét Idp chirong trinh gia cdng trén phan mém Inventor
CAM. Két qua cho thdy, phwong phdp gia cdng nay gilp tiét kiém thoi gian gia céng, ning cao dwoc dé

chinh xac béi cdc 16 & dam cdn bang dwoc gia cong trén cing mét lan ga.
Tir khoa: Dam can bang, may doa CNC, Inventor CAM, Heidenhain.

1. PAT VAN PE

Cong truc 200T di chuyén dugc 1a nhd cac cum
banh xe di chuyén trén ray. Mdi chan cong truc duoc
lién két khop voi dam can bang ¢6 4 cum banh xe di
chuyén. Hai cum banh xe & mdi dau dim cach nhau
1000mm, mdi cum banh xe di chuyén ¢6 hai banh xe
cung lin trén mot duong ray. Nhu vy mdi chan
Céng truc dugc twa trén tdm diém thong qua tam

L lién két voi khop
quay chuyén huéng

banh xe. Dé dam bao tit ca cac banh xe tiép xuc
ddng thoi véi dudng ray va cac luc tac dung vao cac
banh xe giéng nhau bat budc phai st dung cau can
bang (Truong Qudc Thanh, 2012).

Dam can béng céng truc dugc t6 hop tur cac cAu
kién han (hinh 1). C4c c4u kién han 1am tir thép tam
(thép Q345), duoc cit trén may cit CNC plasma va
han lai v6i nhau.

DAam cén béng

L8 lign két voi
chén céng truc

Hinh 1. Khép lién két véi khép quay chuyén hudng va chan cong truc

Céc yéu cau k¥ thudt quan trong ciia dam cén
bang 1 (Vinalift, 2018): Kich thudc cia cac 16 lién
két; Do dong tm giita cac 16 lién két voi chan cong

Y Khoa Co khi xdy dung, Truong Pai hoc Xdy dung
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truc; Bo déng tam giita cac 16 trong khop lién két
V6i truc quay cum banh xe; P song song gilia hai
duong tam 15 lién két vai truc quay cum banh xe; Do
vudng goc giita tam 16 1ién két véi chan cong truc va
truc quay cum banh xe.
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Trude day, cac 18 trén dam can bang dugc gia
cdng trén may doa nam ngang (Tran Vian Dich,
2003). Tuy nhién, vi khoang cach giita hai tim 18
lien két voi truc quay cum banh xe 16n (5000
mm), mit khac duong tam 16 lién két voi chan
cong truc vudbng goc véi dudong tam 16 lien két
v4i cum banh xe. Nén gia cong céac 16 trén may

doa nim ngang can dén 3 lan ga: gia cong mot
cum 13 lién két véi truc banh xe, sau d6 thao dam
can bang va ga dat ¢ vi tri méi dé gia cong cum
15 tiép theo. Gia cong xong, thdo dam céan bing
va xoay di 90° dé gia cong 156 lién két voi chan

cong truc. Do d6, @6 chinh xac thap, thoi gian gia
cong kéo dai.

Hinh 2. Két cdu dam cdn bang

Dé nang cao do chinh xac, dam bao cac yéu cau
ky thuat va giam thoi gian gia cong, can phai co
phuong 4n gia cong 16 1ién két véi truc quay cum
banh xe va chan cong truc trén cing mot lan ga.
Hién nay, mot sd cong ty trong nudc nhu Cong ty
Cb phan Két cau thép va Thiét bi nang Viét Nam -
Vinalift, Cong ty TNHH co khi thuong mai Téan
An,... da trang bi may doa CNC, cho phép gia cong
céc 16 trén clng mot 1an ga. Tuy nhién, viéc van
hanh va khai thac cac may nay chu yéu van 1a tha
cong (thiét 1ap cac chuong trinh gia cong bang cach
nhap tir bang diéu khién tich hop sén trén may), nén
hiéu qua chua cao.

Bai b4o nay sé trinh bay phuong phap st dung
phan mém Inventor CAM thiét lap chuong trinh gia
cong cac 16 ciia dam can bang dé gia cong trén may
doa CNC Wotan Rapid 4 c6 sin tai Vinalift.

2. THIET LAP CHUONG TRINH GIA
CONG DAM CAN BANG TREN PHAN MEM
INVENTOR 2016

Dé thiét 1ap chuong trinh gia céng cac 15 trén
dam can bang cia cong truc 200T, sir dung chirc
nang CAM dugc tich hop trén thanh cdng cu cua
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Inventor trong cidc mdi truong 3D part va
Assembly:
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2D Milling

Tool Library

€ Dam can bang CAM Boring co do gaiam Operat

Hinh 3. Méi truong CAM trén Inventor

Dé thiét 1ap chuong trinh doa 13, tién hanh cac
budc sau:

- Budc 1: Thiét 1ap hé truc toa 46 va phoi.

+ Vio Setup dé thiét lap hé truc toa do (hinh 4a).
Trong hop Ortentation: Dit gbc toa do 1a giao diém
cta duong tam 15 lién két véi truc quay cum banh xe
va miat dau 13, truc Z doc theo tam 18 (nguoc voi
chidu cua dao), truc X doc theo chiéu dai dam.

+ Trong tab Stock: Thiét lap cac thong sb cua
phdi (hinh 4b).
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b) Thiét ldp thong sé phdi

Hinh 4. Thiét ldp hé truc toa dé va cac thdng so ciia phdi

- Budc 2: Chon chirc ning gia cong va thiét 1ap thong sb dao.
+ Pé gia cong cac 16, st dung kiéu gia cong 1a Bore (hinh 5a) (Autodesk, 2014):
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Hinh 5. a) Chitc ndng gia cong Bore; b) Khai bdo thong $é dao cdt

b)

+ Chon vao Tool dé thiét lap dao: Chon New
Mill Tool (1) dé chon dung cu cit (hinh 5b): Chon
kiéu dao 1a Face Mill (2), duong kinh cit: 60 mm,
chiéu dai phan cit: 40 mm, chiéu dai phan 1am viéc:

800 mm, dudng kinh doan 1ap 1én d4u dao: 50 mm
(Nguyén Dic Loc, 2007).

- Budc 3: Thiét 1p chuong trinh gia cdng cé4c 16, ché do
gia cong duoc cho trong bang 1 (Nguyén Dic Loc, 2007).

Bang 1. Ché do gia cong

Budc n (rpm) t (mm) F (mm/min) p (mm)
Gia cong 156 $200 300 5 300 1
Gia cong mat dau 15 $200 300 5 300 1

+ Thiét lap cac thong sb gia cong (hinh 6a):
Chon kiéu 1am mét 1 Disabled; Spindle Speed: n
= 300 rpm; Cutting Feedrate: F = 300 mm/min.
Chiéu sau cat 1a chénh léch giita ban kinh 15 ¢6
san (dugc cit duong kinh R95) voi 16 chuan bj gia

cbng c6 béan kinh R100: t = 5 mm.

+ Chon bé mit can gia cong 12 mot phan 15 lién
két truc xoay chuyén huéng cum banh xe theo thir tu
cac bude trén hinh 6b (mdi 16 hodc mot phan cia 16
phai thiét 1ap mot chuong trinh).
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+ Pit cac thong sb ciia duong chay dao trong tab  mm. Chiéu séu cit tong 1a 200 mm.

Passes (hinh 6c):Tolerance: 0,01 mm; Budc Pitch
(luong tién dao sau mdi vong chay contour): p=1,0 menu (hinh 6d).

Bore : Bore 1-1

¥ 9 0H =

Coslant:

Disabled -

Spindie specd: 0
Surface speed: 3
Ramp spinde speed:[ 100 rpm -2
Cutting fesdrate; £
Feed per tooth: z
Lead-n feedrate: 3
Lead-out feadrater z
Ramp feedrate: z
Plunge feedrate: =
Feed per revoluton:[1.5mm [+ |

a) Thiét ldp cdc thong so gia cong

bl

¢) Céc thong sé ciia dwrong chay dao

- Bu6c 4: Lam tuong ty cho cac 16 con lai

(hinh 7).

@ Dam can bang CAM
é & Setup2

[T1] Bore 1-1
[T1] Bore1-2

7 [ Bore3-2

Hinh 7. Chwrong trinh gia cong cac 16
1; 2 - Lo lién két khép quay chuyén hwomg; 3 - L6
lién két véi chdn cong truc
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@

+ MO phéng qué trinh cat: Chon Simulate trén

b) Chon bé mat 16 can gia cong

Simulation

oy Gurto s st

Show shaft
Show holder

[Cshow transparent

Tooipath mode:

Toolpath before position

d) M6 phong gia cong

Hinh 6. Cdc buéc thiét ldp chirong trinh gia cong

Két qua mo6 phong (hinh 8).

) @ - ®
Hinh 8. M6 phong qud trinh gia cong cac 16
- Budgce 5: Chon Post Process trén menu, chon hé

diéu hanh Heidenhain dé xuét file NC. Chuong trinh
gia cbng co6 dang:
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0 BEGIN PGM 1001 MM
1 BLKFORMO0.1 Z X-2971 Y-1722.511 Z-1317
2 BLK FORM 0.2 X+2971 Y+1379.489 Z+1

46 CP IPA+268.8 Z-474.667 DR+
47 CC X+0Y+0

100 L M140 MB MAX
101 M30

Do duong tdm cua 16 lién két véi chan cong truc
doc theo truc Y ctia may doa CNC, can sir dung dau
chuyén huéng dao (hinh 9b) dé gia cong cac 16 nay
trong cling mot 1an ga véi cac 16 1ién két truc quay
cum banh xe.

3. KET LUAN

Bai bao gi¢i da thiéu phuong phap lap trinh
gia cong céc 156 trén dim can bang cua cong truc
200T trén may doa CNC Wotan Rapid st dung
phan mém Inventor CAM. Viéc phdi hop gitra
lap trinh trén phan mém Inventor CAM va thuc
hién gia cong trén may doa CNC gilp giam thoi
gian chuan bi gia cong, ting &6 chinh xac cla san

TAI LIEU THAM KHAO

102 END PGM 1001 MM

Chuong trinh gia cong phu hop véi may doa
CNC Wotan Rapid 4 (btc), dugc trang bi tai nha
méy san xuét cua Vinalift (hinh 9a), c6 céc théng sb
ky thuat (Vinalift, 2018):

- Hé diéu hanh: Heidenhain iTNC530

- Hanh trinh X/Y/Z/W (mm): 8400/3000/700/700

- Tong cong suit: 62 kW

b)
Hinh 9. a) Mdy doa CNC Wotan Rapid 4; b) Pau chuyén hiéng dao

pham va khai thac ti da thiét bi. Két qua nghién
ctru s& duoc trién khai 4p dung cho viéc san xuét
ddm cén bang céng truc 200T tai nha may san
Xuat Vinalift va cd thé trién khai 4p dung cho céc
don vi c6 trang bi may doa CNC néi riéng va céac
may CNC ndi chung.

Nhom tac gia xin chan thanh cam on Ban giam
dbc Cong ty Vinalift da tao diéu kién cho nhom
tdc gia dugc nghién ciu va khai thac may doa
CNC Wotan Rapid 4; PGS.TS. Truong Qubc
Thanh, truong Pai hoc Xay dung dd cd nhimng
dong gop y kién vé chuyén mon.

Tran Vin Dich (2003), Cong nghé ché tao may, NXB Khoa hoc va ky thuat, Ha Noi
Nguyén Dic Loc (2007), Sé tay cong nghé ché tao may, NXB Khoa hoc va ki thuat, Ha Noi
Truong Qubc Thanh (2012), Mdy néng va co gidi héa céng tac lap ghép, NXB Xay dung, Ha Noi

Autodesk (2014), Inventor CAM 2014 HSS User Guide

https://vinalift.vn
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Abstract:
STUDYING AN APPROACH FOR PROCESSING THE BALANCE BEAMS
OF 200 TONS GANTRY CRANE ON THE CNC BORING MACHINE

Gantry crane comes in many different sizes which can be used in many different types of industries. 200 tons
gantry cranes are used to manufacture and fix ships. These cranes have two legs that are shaped in an A-
frame. Each leg is joined on to two balance beams that have wheels. The balance beams of 200 tons gantry
cranes are very complex and big. Therefore, it is very difficult to gain the technical requirements with the
traditional processing methods. The paper presents an approach for processing the balance beams of 200
tons gantry crane on Wotan Rapid 4 CNC boring machine by establishing a processing program on the
Inventor CAM software. The result shows that, the offered approach helps to reduce time and improve the
accuracy level because of the holes of the balance beams being processed by fixing only once.

Keywords: Balance beams, CNC Boring Machine, Inventor CAM, Heidenhain.
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