56

D& Minh Ky, Lwu Btc Binh

NGHIEN CUU THIET KE THAM SO CHO KHUON CAT POT
A STUDY OF PARAMETER DESIGN FOR THE PIERCING AND BLANKING DIE

D6 Minh Ky, Luu Pirc Binh?

1Céng ty TNHH San xudt Khuén Chu Lai —

Truong Hai; dominhky@thaco.com.vn

2Trong Pai hoc Bach khoa — Pai hoc Pa Néang; ldbinh@dut.udn.vn

Toém tat - Ngay nay, trong nganh san xuét linh kién co khi tw dong
héa, thiét ké tham s da va dang dwoc &ng dung rong rai nh vao
céng nghé CAD/CAM/CAE. Viéc tham so hoa giup linh hoat tao ra
mot ban vé thiét ké voi sy thay d6i cia mot hodc mot vai thong sé
dAu vao trong qua trinh thiét ké. Dleu nay cd y nghia hét strc to Ion
dbi véi nganh san xuét 1a viéc rat ngan thoi glan thiét k&, dinh mirc
nhanh chéng vat tw, d3m bao cac yéu cau ctia khach hang. Vé&i y
nghta do, chung toi da xay dwng thanh céng mé hinh tham sb
khudn cét dot theo thong sb dau vao 1a quy cach tdng thé cla chi
tiét can lam khuén trén phan mém Unigraphic NX 10.0. Nghién ctu
nay dwoc (rng dung vao san xuét tai cong ty san xuét khuén Chu
Lai — Trwong Hai.

Tir khéa - Thiét ké tham sb; Khuon cat dot; CTMC; Unigraphic NX;
CAD.

1. Mé dau
1.1. Tinh hinh thiét ké tham so trén thé gidi va irng dung
tai Viét Nam

Thiét ké tham s6 di va dang duoc (mg dung rong rai
trong thiét ké co khi, dat biét 1a thiét ké khuon mau. Trén
thé giGi da c6 nhiéu nghién ctru ing dung tham so thiét ké
vao linh vuc thiét ké ché tao khuon dap nhung chu yéu tap
trung & viéc xay dyung tham s thiét ké vo khudn dap tim
kich thuéc 16n [1, 2].

O Viét Nam c6 nhiéu cong ty tmg dung thiét ké tham
s6, dién hinh nhu cong ty C.B.S Viét Nam la ddi tac quan
trong ciia nhiéu khach hang 16n tir Nhat Ban: MHPS-ENG;
MHIEC; MHI-PEC cua tap doan cong nghi¢p nang
MITSUBISHI. EN&M ciia tap doan KOBELCO, MENIX,
YONDENKO, d ap dung phuong phép thiét ké tham s tur
dong trong Creo Parametric hodc trong SolidWorks thiét
ké tham s6 théng qua Module SolidWorks API.

Tir ndm 2016, Cong ty San xuat Khuon Chu Lai —
Truong Hai da dau tr va ap dung phan mém Unigraphic
NX vao thiét ké mo phong khuon mau nham tang ning suat
thiét ké va dam bao tinh chinh xac. Cong ty cung chi trong
vao hoat dong nghién ciru ing dung dé khai thac trigt dé
tinh nang phan mém. Viéc nghién ctru thiét ké tham s6 cho
khudn cat dot duoc hinh thanh dua trén nhitng nhu cau cip
béach vé& cai tién quy trinh, cai tién san phim duoc néu chi
tiét @ Muc 1.2. Pay 1a lan dau tién tai Viét Nam c6 don vi
v6i ddc thu 1a doanh nghiép chu trong vao cong tac nghién
clru img dung va phat trién thanh cong “thiét ké tham sé
cho khuén cat dot”.

1.2. Khuén cit — dt phoi thép tim

Khuén cit dot 1a dung cu tao phoi bang gia cong ap luc
dang dugc ung dung rong rdi trong linh vyc gia cong che
tao phoi nho tinh chinh xac, phu hgp san xuat hang khoi,
san lugng 16n.

Abstract - Nowadays, parametric design has been being widely
applied in the field of manufacturing automatic mechanical
components thanks to the CAD/CAM/CAE technology. The
parameterization helps to flexibly provide a design drawing where
one or more input parameters can be changed during the design
process.This is of great significance for the production industry,
since it reduces design time, quickly determines materials, and
meets customers’ requirements. With that in mind, we have
successfully built up a parametric model for the blanking and
piercing die with the inputs being the overall specifications of the
components based on the software Unigraphic NX 10.0. The
research has been applied to the production at Chu Lai - Truong
Hai Molds Manufacturing Company.

Key words - Parameter Design; blanking and piercing die; CTMC;
Unigraphic NX; CAD

Két géu khuon cat dot [3, 4, 5] trong pham vi nghién ctru
dugc the hién nhu Hinh 1 va mé ta chi tiét trong Bang 1.
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Hinh 1. Két cdu khuén cdt dot
Bing 1. Dién gidi két cdu khudn cdt dgt
Tén chi tiét

STT
01 TAm dinh

02 TAm chéng Iin

03 TAm gitr chan chay
04 Chét din hudng
05 Bulong c6 vai

06 | TAm kep phoi

07 Bac dén huéng

08 TAm bét cbi

09 Tam chay

10 Lo xo
11 Phoi

12 Tém cbi
13 TAm géi
14 T4m dé
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Quy trinh thiét ké khuon cat dot van con ¢ murc do tha
cong va ton nhieu thoi gian (Bang 2) vadi cac budc chi tiet nhu
Hinh 2.

Thiét ké két
cau tong the (3)

Phan tich

cong dogn (2)

Xur li thong

tin déu vao (1) Thiet ké chi tiet (4)

Lura chon vit tw
Tiéu chuan (5)

Ban hanh
Ho so san xuat (7)

Kiém tra va cham
Sw phii hop thiet bi dap (6)

Hinh 2. Quy trinh thiét ké khudn cdt dét ban dau
Bing 2. Thoi gian thiét ké mét b khudn cdt dt dién hinh

Cong doan Thoi gian (ngay/8h)
1+2 0,5
3 0,25
4 1
5+6 0,75
7 2
Téng cong 4,5

Céc khudn cit dot nay néu xay dung duoc cac mdi quan

hé vé cac yéu cau vé kich thudc, thiét bi dap, phuong phap
tao hinh thi hoan toan c6 thé bd qua cac cong doan 3, 4, 5,
6. Quy trinh c6 thé diéu chinh lai thanh 1 —» 2 — 7 nho
tham sb hoa thiét ké khuon cat dot.
1.3. Gidi phdp tham sé héa thiét ké khuoén cdt dt

Trén co s6 tiéu chuan ndi bd [6] va nguyén Iy vé thiét
ke khuon cat dot, nhom tac gia da xay dung gidi phap tham
s0 dau vao, tién trinh xur Iy va két qua nhu Hinh 3 va duoc
dién giai cu thé bén dudi:

Expression

Suppress
by Expression

SIEMENS ==
n a
ices.

-

] i 1 1
i ' 1 1
i | 1 |
1 1 1 b !
1 | 1 |
1 ' 1 |
I | 1 |
1 1 ' 1
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I 1 1 |
] ' | wiagas w1
I | | [ SR
i y B i
1 I 1 el |
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1 1 1 1
] ' 1 |
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] 1 1 |
I 1 1 |
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| | | |
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1 [ "
' i > NX Journaling —::
! 1 ae ”
! P @ @ VB language
1 [ __.n@
1 1
| . : " | . 1 . ]
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Hinh 3. M6 td gidi phdp thiee hién tham sé
Dién giai:
a. Piu vao
Bao gdm 03 yéu td:
e Quy cach chi tiét: Dai (D) — Rong (R) — Cao (C).
e Vit li€u: Nhap vao ung sudt bén udn cua vat lidu.
e Yéu cau: Khuon cit bién dang (Hinh 4) hogc khudn
dot 16 két hop cat bién dang (Hinh 5).

F[)l Budc

Hinh 4. M6 t khudn cdt dét 01 bude: cdt bién dang

Budc 1: Dot 16— Bude 2: Dinh vin [ Bude 3: Cit bién dang
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Hinh 5. M6 td truong hop khudn cdt dgt 03 budc: khuon dgt 16
ket hop cat bién dang

b. Xir ly

e X4y dung mdi quan hé kich thude tir 3 yéu tb dau vao
bén trén cho timg doi tugng tam chi tiét két cau nhu mo ta
& Hinh 1 trén phan mém Microsoft Excel (Excel).

e Lién két dit liéu tir Excel sang NX bang Expression
Tool.

e Thiét ké cac ddi tugng mo hinh 3D trén NX voi gia
tri kich thudc lién quan tir cac bién Expression, Suppress
by Expression.

e Viét chuong trinh cap nhét dit lidu khi thay doi cac
bién dau vao trén NX dé ty dong cap nhat lai dit liéu bang
NX Macro va NX Journal trén nén ngén ngir Visual Basic.

c. Paura

Thiét ké 3D hoan chinh khudn cit dot theo yéu clu,
dinh muc vat tu va két xuat ban veé.

2. N§i dung

2.1. Nghién cieu xdy dung die ligu tham sé

2.1.1. Phdn nhém doi twong dit liéu lién quan t6i két cau khuon
Bing 3. Phdn nhém doi twong di liéu

TT Tén nhém

Nhom thong tin ddu vao.

Nhém tham s trung gian.

Nhém tham sé phu thudc.
Nhom thiét bi.
Nhém vat tu linh kién.

o O (W (N (-

Nhém tham sb tiéu chuén.

7 Nhém chi tiét timg tm két cau.

2.1.2. Xdy dung dir liéu tham s6 két cau khuén trén phan
mem Microsoft Excel

Tir thong s6 dau vao ban dau nhu dién giai 6 Muc 1.3.3,
nhom tac gia tién hanh xay dung cac moi quan h¢ kich thude
cho tmg tam véi cac tham s6 duge thé hién nhu Hinh 6.
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Cac thong sb chi tiét déu vao

Loai .
2 bude.

~ DxR  t  Material
(Chuvi) !
T_ém chay Téam cbi
DxR C C
B i |
g Tém bit chay Din
g “HDxR| | C : Hugng/

Tam lot chiy a

£

FDxR|  C e

: : p

Tam dinh/dé Loxo &=

tpxr| &Y g

_ Bulong
Tam gbi e
HDxR|  C K
Tém kep phoi

‘tpxr| N

Ghi cha:
I Cic tham sb déu vao
Céc tham s6 phy thudc

I Ciéc tham s6 tiéu chuén
I Céc tham sb trung gian

> MGi quan hé truc tiép =+ Mébi quan h¢ trung gian

Hinh 6. So d6 khdi méi quan hé tham sé cdc kich thude

Dua trén co sé so dd khdi két hop voi cac mdi quan hé
kich thudc trong tiéu chuan thiét ké [6], nhom tac gia da co
ban xay dung, tong hop duoc 225 dbi twong tham sb trén
phan mém Excel (Hinh 7) dé dwa vao phin mém NX nham
thue hién tham s6 hoa thiét ké khuon cit dot.

A 8 | ¢ | o | E | F | & | H | 1| | k|
" i Héng | Chiéu "
vatieu  chidudai| U | chui | péaay ["8S0UC| \yecdt| Busc | knai |rgngbang| CMEU
rong Iwrc cat " - | rdng khe
trien phoi e
né tim
3 A{mm) | Bimm) | L{mm) | t{mm) a Fikah) P AorB | W{mmj kep |
Thép t&m ciing 48] 32540 126 128
2
Tk;féng Hes0 i
MAT PHANG TAM o . |Hesbsat| oS OFFSET |, <« |Bulong | Xwéng |Nhap may|A
BiNH vatgéc | aq doc EEIET 60l Thnpar |00 oy sirdung | dap (18
thiet mép col
tam dinh
13 1 15 11 44] 44] 3 2,1 CHi2 [RTNS|
Kich thirg ] - .
Tén chi tiét T D i
DAI RONG AA BB Cao A B leong | cach Size |
235 270 234] 260] 38 120 50 w0 |
kep phoi 235 270 234] 260] 23 | 12014] 5014 Wi |
Atchi 325 360 322 357 43 123 52 w2 |
325 360) 322 357 23 110

z = o EET RN TR -
GIAO DEEN Sheet2 MYP | CB CHI | MSB Sheetl RANH BAT WAO MAY LO X0 (2)

Hinh 7. Ciia 56 giao dién Excel va dir liéu tham $6

2.2. Nghién ciku lién két di ligu tic MS Excel vio phén
mém NX dé xdy dwng mo hinh tham so

2.2.1. Xdc lap m‘dtph‘a&ng tham ch{éu va hé théng cdc bién
tham so trén phan mém NX lién ket den Excel

~*Xdc dinh cac mat phiing tham chiéu cho cac chi tiét
lap ghép két cau khuon va hudng tao khoi (Bang 4).

Hinh 8. M6 td vi tri cdc mat phing chira cdc tam

MP Tam l6t chay [ \ \
MP T4m bt chay b i , : : i il
| |
| | | ~t
. T T ol = WJFZ
MP Tém kep phéi ' \ ! =
MP Tam cbi b ::::i::::: % 0
.. - V=
MP bit cbi ] ; } i | 2 ‘_Z
MP gbi _ s : . E
. < !
MP Tém dé - i
T

Bing 4. Gid tri tham so offset theo phuwong 7 cdc mdt phing

TT|  Chidét Métg}%l;ﬁng offi{catflré(:};?;?rcj‘rc:g z tI:oul(Zhn(%i
1 |Tém céi 0 -z
2 |TAm kep phéi 0 +z
3 |Tam bét chay h3=CHAY_C-5 -z
4 |Tam chay h3 -z
5 [Tamlotchay | Oxy |h3 +z
6 |TAm dinh h4=h3+LCHAY_C +7
7 |TAm bt cbi h1=COI_C -z
8 |TAm gbi h5=h1+BCOI_C -z
9 |Tam dé h6=h5+GOI_C -z

e Lién két dir lidu giita phan mém NX va Excel: Sir
dung ham doc 6 dir li€u tir file excel: ug_cell_read(“Puong
dan tdi file excel”, “O dit li¢u”) trong cong cu Expression
Tool (Hinh 11).

Vi du: CONI=ug_cell read(“DNOO.TKTS\TKTS.xlsx”, “L14”)
Trong do:

CONI: bién dwoc dinh nghia tai Expression Tool.

ug_cell_read("D:\0O.TKTS\TKTS.xlsx", “L14”): Ham
lién ket t6i 6 “L14” trén Excel “TKTS.xlsx™ luu o dwong
dan D:\00.TKTS\

2.2.2. Cdc doi twong tham s6 trén phan mém [6,7]

a. Tham s héa phac thao sketch 2D

Tao mit phang tham chiéu cho céc chi tiét nhu tham s
1§} Bélpg 4. Dung cac 1énh Sketch: Line, Rectangle, Cirgle,
... d& v& hoan thién phac thao va cho gia tri kich thudc bang
gia tri tham s6 (Hinh 9).

T |
e
J
- a
O
+ X
Point of Datum Coordinate System() a
XC|fil
YC|0
b1 » ki
p0=COI_D
1

Hinh 9. Tham s6 quy cdch chiéu dai chiéu rong
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b. Tham s6 héa hinh khéi

Str dung d6i twong Extrude trong méi truong Modeling
tién hanh tham so kich thudc qua cac bién Expression

e Asse
T Mow
A
! & Select Curve (4) Flinr Patt
“eatur, : ssemblies
Direction v | T o=
Limits ~
Start @ Value -
Distance o] mm -
End @ Value -
Distance -cot| mm -
[F] Open Profile Smart Vol ELE
COLR

Boolean

Boolean (Mone)

-~

Hinh 10. Tham sé héa quy cdach chiéu cao khéi
Distance (Khoang cach): Nhp gi4 trj cAn tham s6 (Vi
du: “-COL_C”, trong do, COI_C la tham s0 chiéu cao tam
c01, dau “-” thé hién chi€u -z nhu Bang 4).

Apply Cancel

e Upto. Commert Cf

4e4a4s

al (w8 -l - D 3B g X

o | o
Hinh 11. Cdc bién tham s6 hién thi trong Expression Tool
¢. Tham sb héa vi tri cac ddi twong trén khoi

Quy uwéc rang gdc kich thude tham s tir tdm chi tiét
khoi (cling 1a tdm hé toa d6 Oxyz):

COI_D/2
N [_ - ™,
| | RE=
I [ | <
| l.
V| S
li al ]
/ o
(2| [ B2
) ml

Hinh 12. M6 ta géc kich thiede 6 tam chi tiét
Vi tri bién dang cit s& nam giira tim va c6 cac mdi quan
hé kich thudce so voi goc toa do lan lugt theo phuong Ox la
B/2 va phuong Oy la A/2 (Hinh 12), két qua tham s6 nhu
sau (Hinh 13):

p6=CT_R

CT_D

p7=

p4=CT_R/2

CT_D/2

p5=!

Hinh 13. Tham s6 cdc déi twong héc trén tam cé san
Trong d6, CT_D, CT R lan luot 1a bién tham s cia
chiéu dai va chiéu rgng cua chi tiét. Tiép tuc tham so cho
doi tugng Extrude co6 tuy chon moi quan hé véi khoi da tao
& trang thai bi cat (Subtract) nhu Hinh 14.

Q@ e 0 X
A . ZEom-B
o Select |y
sar @ e B
Diance o P
n © aoe -
Ditance 200 mn =
pen Prfil Smad Volume
soal BT -
W Salect Body (1) ]
o> || gy || Cancel

Hinh 14. Tham s6 chiéu cao héc Subtract
d. Tham s6 h6a cac dbi twong theo vét tw tiéu chuin:
3 pé tharri s6 héa cac (jéi tuong theo vat tw tjéu chuén nh}r
16 bulong, 1’6 dinh vi, chot dan hlxc'mg, ... thi can str dung két
hop hai khoi 1énh la Hole (tao 10) va Pattern (tao mang).
Xac dinh va tham s hoa kich thudc vi tri 16 bang dbi
tuong Point theo 2 phuong Ox va Oy la COI_BL_VT_X
va COI_BL_VT_Y (Hinh 15).

Hinh 15. Tham sé hoa kich thuéc vi tri cac 16

Thyc hién tham s6 hda quy cach ciia 16 bang ddi twong
Hole (16) nhu sau (Hinh 16):
e Tham s céc kich thudc

+C-Bore Diameter: Dudng kinh 15 vai theo tham sb
COl_B_DKV.

+C-Bore Depth: Chiéu sau 16 vai theo tham sb
COIl_BL_CV.
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+ Diameter: Dudng kinh 16 theo tham s COI_ BL_DK.

) -I:Depth lirpit: Chon gidi han chiéu sau 18 theo tham
s0 chicu cao khoi COI_C.

§ Type A~
U Gurera Heke - J
1
i I
o Speoty Poim (1) w|* N, l‘\,{ "-r"-I N
e o Ea ~—u
A U
- ,
A 5 — - .,
“le Drecticn o el tofess = | i hS
A i
L B Conbatonat v
s \ ’_(/-
[+ .-/'-
.--‘—l-
e e = —
ter oL —
Dzgth Linik Yalue
g LT mm
Tipangle m I
B Cencd

Hinh 16. Tham s6 kich thude quy cdch 16

Déi tuong Pattern Feature va cac bién tham sé: Chon tuy
chon numbers (s0 lugng) va Pitch (budc), hai gid tri tham s6
1an luot 12 COI_BL_SL va COI_BL_KC (Hinh 17).

walure Lo Paller AE

" Select Feature (1) ]
v
A
Layout 3 Lrea -
tan 1
o Specily Vechar 2 ff; .
Saecing Countand Filch =
Court COLILSL
Pitch Distance CO0BL -

og Banly anced

Hinh 17. Tham s6 déi twong pattern feature
Két qua ciia tham s dbi tuong Pattern Feature (Hinh 18):

COl BL SL=2 COl BL SL=3

Tir bon ddi tugng tham sb co ban trén, két hop véi cac
diéu kién duoc quy dinh & tai liéu tiéu chuan thiét ké noi
bo [6], nhdm téc gia thyc hién dinh nghia cac dbi tuong
tham s trén phin mém NX (Expression Tool) va lién két
v6i cac phan tir Cell trén tép Excel dé xay dung hoan chinh
cac thiét ké tham sé cho cac tdm két cau lap ghép khuén
cit dot.

3. Két qua dat dwoc
3.1. Thiét ké khuén cit dpt dwoc tham sé hoa
Bing 5. Két qua mé hinh tham sé

Quy cach
TT | vat tw cin M6 hinh khuén Ghi cha
lam Khudn
Chi tiét 1: Thoi  gian
DxRxC = cap nhat
250x50x2 tham so: 6
(mm) phit.
1 | Vatlieu
SPCC, c6
dot 18 va cét
bién dang.
Quy céch khudn: 440x440x248
(mm)
Chi tiét 2: Thoi  gian
DxRxC = cap nhat
100x50x2 tham sb: 5
(mm) phat.
Vit liéu
2 SPCC,
khuén cit
bién dang.
Quy céach khudn: 255x255x230
(mm)

3.2. Quy trinh thiét ké ci tién

Quy trinh thiét ké dugc thay ddi tir 07 (bay) budc sang
con 03 (ba) budc nhu md ta Hinh 20, dong thoi cling rat
ngan duoc dinh mirc thoi gian thiét ké hoan thién khudn cat
dot, duoc thong ké dién hinh trong Bang 6.

“ .

Nhdp thing tin

i véi cac 16 tron nhu 16 dinh vi, 15 dan hudng, 15

thodt,... thi sir dung loai 16 Simple (16 don) (Hinh 19).

Hinh 18. Két qua ciia tham sé 1énh Pattern

Thiét ké khuén
hoan thi¢n (2)

dauvao (1)

Ban hanh
Ho so san xuat (3)

Form and Dimensions A

L) Simple -

I I Simple

11f Counterbored

Form

Dimensions

Diameter 1 Countersunk
Depth Limit ‘\U Tapered

Depth |4 Show Shortcuts

Tip Angle 118 deg =

Hinh 19. Cdc loai déi twong 16 trong phan mém NX

Hinh 20. Quy trinh thiét ké cdi tién
Bing 6. Két qud mé hinh tham s6

Coéng doan |Thoi gian (ngay/8h) Ghi chi
&) 0,03 Tdi da 15 phut
2) 0,5 Toi da 4h
3) 2

Téng cong 2,53

Nhu vay, thlet ké tham s (3 budc — 2,53 ngay) co the
riit ngin duoc gan 1/2 lugng thoi gian so véi thiét ké truyén
thdng (7 budc — 4,5 ngay).
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3.3. Ung dung thuc té vao hoat dgng sin xudt

Bing 7. Két qua tng dung thiec 16

2 x Hinh anh va Thoi gian
107 R thong tin khuon sén xult
Vat liéu: g Thang
SAPH440 5/2019
Quy céch: Tinh trang:
DXRXC = b3 nghiém
49x73x6 (mm) thu va dua
: vao su
1 4| dung.
|
Quy cach khubn:
DXRXC = 250x240x300 (mm).
Str dung trén may dap 80 thn.
Vit liéu 7 = Thang
SAPH440 6/2019
Quy céch: Tinh trang:
DXRXC = b3 nghiém
43x24x3.2 thu va dua
2 (mm) vao su
e dung.
9 Ta A
| - -
& | Quy cach khudn: DXRXC =
105x180x190 (mm).
Str dung trén méay dap 25 tin.
Vit liéu: S— Théang
5400 5/2019
Quy céch: T‘1~nh trang:
136x74x4 (mm) = bi nghiém
3 |k e thu va dua
p vao su
A ”T: ] == dung.
— | IN |Quy cach: DxRxC =
310x240x350 (mm).
Sir dung trén may dap 110 tin.

4. Két luan va huéng phat trién ciia nghién ctru

4.1. Két lugn

Nghién ctru di co ban giai quyét dugc van dé dit ra 1a
tham s0 dugc khudn cat dot trén phan mém Unigraphics

NX 10.0.

Nghién ctru chua hoan thién gidi php tu dong cdp nhat

thiét ké dbi voi treong hop bién dang chi tiét phire tap.

Thay d6i quy trinh thiét ké tir quy trinh thong thuong

v6i thoi gian thiét ké tir 3-5 ngay giam xubng con 1,5-2
ngay (gan 1/2 thoi gian).

Nghién clru trén cia nhom tac gia da dugc dua vao ing
dung thyc t€ tai co so tac gia cong tac.
4.2. Huéng phit trién ciia vin dé

Tiép tuc hoan thién cac diéu kién rang budc gia tri tham
s0 hoa dé hudng téi ty ddng hoan toan tir khau thict k¢ mo
hinh 3D cho dén khau két xuat ban v€ trien khai gia cong:
Xur ly bién dang chay/ coi cat tuy dong doi vdi nhiing chi
tiét c6 hinh dang phuc tap.

Rong hon tién dén tw dong hoa khau lap trinh gia cong
CNC nho¢ kha nang tham chiéu dén cac tham so vé kich
thudce, vt liéu quy dinh trude.

DANH MUC TU VIET TAT, GIAI THiCH TU NGU

CTMC: Céng ty TNHH MTV san xuét khuon Chu Lai — Truong Hai.
CAD: Computer Aided Design — Thiét ké c6 sur hd trg ciia méy tinh.
Expression Tool: Cong cu quan Iy cac bién tham s trén phan mém NX
M0 hinh 3D:  M& hinh vit thé trong khong gian ba chiéu.

Expression:  Bién tham sd.

Suppress by Expression: Bat/Tat ddi tugng theo tham sb.

NX Macro: Cong cu tao thao tac tu dong trén phén mém NX.

NX Journal:  Ctra s6 1ap trinh mé rong tng dung trén nén ngdn ngit
Visual Basic.

Visual Basic:  Ngon ngir 1ap trinh co ban do hang Microsoft phat hanh.

Sketch 2D:  Céng cu phéc thao trén phan mém NX.

Extrude: Cong cu tao khéi trén phdn mém NX.

Modeling: M dun thiét ké mé hinh 3D trén phin mém NX.

DXRXC: Kich thudc chidu dai x chidu rong x chiéu cao.
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