Chuong 6:Ung dung Proe/E dé gia cong CNC khuén ~ GVHD:ThS. Lé Trung Thitc

CHUGNG 6: UNG DUNG PRO/ENGINEER PE GIA
CONG CHI TIET NUA KHUON CHAI NHGT.

6.1. Ung dung Pro/engineer gia cong mé phéng tAm khuon.

Sau khi thi€t k&€ dugc tAim trén va tAim dudi bing cdch ding phan mém
Pro/Moldesign. P6i véi cong viéc gia cong khudn 12 modt phan cong viéc rit quan
trong khong thé thi€u dugc khi sdn xuit khudn. Ngoai chic ning thi€t k& va céc
chitc ning khéc ra thi phaAn mém Pro/Engineer phuc vu gia cdng khudn 1a mot cong
cu rat dic luc gitp cho ngudi k§ su c6 thé tao ra nhitng chuong trinh gia cong phic
tap ma lap trinh bing tay khong thé nao lam dudc hoic rat khé dé thyc hién dugc.
Qu4 trinh md phdng gia cong ding d€ kiém tra lai do chinh xdc trudc khi dwa dir

liéu gia cong cho nhitng may gia cong diéu khién chuong trinh s6.
6.2. Tém tit cdc thong s ciia nguyén cong 3.
M4y st dung 1a mday phay CNC Misubishi Meldas M1 kich thudc ban mdy:
1100 x 650 x 600.
BuéGc 1: Chon chuén tinh 12 mit s6 1:
a. Phay thé Volume mdt s6' 7, 13, 14, 16 dat Ra = 6,3mn.
Chiéu siu cit: t =2 mm.

Dung cu cit: dao phay loai SEE4080LLG trang 319 s6 tay Mitsubishi
Carbide, ta c6: D=8 mm; Z =4 rding; L = 110 mm; L}, = 35 mm.

C4c thong s :

Luong chay dao ring : Sz =0,01 mm/rang.
Lugng chay dao vong : S = 0,04 mm/vong.
Luong chay dao phut : Sph = 70 mm/phuit.

SVTH: Nguyén Cdnh Quang-Nguyén Tdn Dé Trangl109



Chuong 6:Ung dung Proe/E dé gia cong CNC khuén ~ GVHD:ThS. Lé Trung Thitc

Van toc cit : V=120 m/phiit.
P S6 vong quay truc chinh n = 1760
vong/phut.

b. Phay tinh Contour surface mdt sé' 7, 13, 14, 16, Ra 1,6mn.

Chon dung cu cit: 1a dao phay cdu gin madnh BED2060SFG theo tai liéu [7,
trang 322]: Z =2 rdng; L;, =10 mm; D =6 mm; R =3 mm; L = 80 mm.

Chiéu sdu cit: t=0,5 mm.

C4c thong s :

Luong chay dao ring : Sz =0,018 mm/rang.
Lugng chay dao vong : S = 0,009 mm/vong.
Luogng chay dao phuat : Sph = 48 mm/phut.

Van tdc cit : V = 110 m/phiit.

Budc dao : I mm.

P S6 vong quay truc chinh : n = 2654 vong/phiit.

c. Phay mong dat Ra = 1,6mmn:

Chon dung cu cit : dao phay cau hgp kim loai BED4030SG theo tai liéu [7,
trang 321]: Z =4 rdang; L;, = 10 mm; R = 1.5 mm; D = 3 mm; L = 60 mm.

Chiéu sdu cit: t=0,2 mm.
C4c thong s :
Lugng chay dao phut : Sph = 78 mm/phut.

Lugng chay dao rang : Sz =0,016 mm/rang.
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Lugng chay dao vong : S = 0,4 mm/vong.
Van tdc cit : V = 100 m/phiit.
BuéGc dao : 0,2 mm.
P S& vong quay truc chinh: n = 4870 vong/phut.
Budc2:

a. Khoan 16 s6°5, 10, 12, 17 dat kich thuéc £ 15+0,5 mm.

Dung cu cit : miii khoan loai BRM 1500820 [7, trang 272] ¢6 :

Pudng kinh mii khoan D = 15mm.
Chiéu dai lam viéc : L, = 100 mm.
Chiéu dai dao : L =150 mm.

Luong du khoan : t =5 mm.
Ch€ do cit :
Tdc @6 cdt : V. =20 (m/phut).
Suy ra s6 vong quay truc chinh la: n = 419 vong/phit.
Luong chay dao vong : S, = 0,3 (mm/vong).
Ludng chay dao phut : S, = 126 (mm/phut).
b. Khoét 16 56" 5, 10, 12, 17 dat kich thudc FE 15,8+0,5 mm; Ra = 6,3mn.
Lugng du khoét : t = 0,8 mm.
Dung cu cit : miii khoét ZA£15,8 mm.

Ch€ do cit :
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Lugng chay dao vong : S, = 0,62 (mm/vong).

T6c do cit : V= 13 (m/phiit).

S6 vong quay truc chinh : n = 262 (vong/phiit).

Ludng chay dao phit : S, = 163 (mm/phuit).
c. Doa 16 565, 10, 12, 17 dat kich thuéc AE16 > mm; Ra 1,6.
Luong du doa : t =0,2 mm.
Dung cu cit : ludi doa ¢6 dudng kinh 16 mm.
Ch€ do cit:
Lugng chay dao vong, tra [9, bing 5-116, trang 107]: S, = 1.8 (mm/vOng)
T6c do cit tra [9, bing 5 — 108, trang 99]: V. = 12 (m/phiit).
Suy ra s6 vong quay truc chinh: n = 239 (vong/phit).

Ludng chay dao phit : Sy, = 190 (mm/phit).

6.3. Ding Pro/manufacturing d€ gia cong nira khuon trai.
Budgc 1: Phay tho Volume miit so 7, 13, 14, 16 dat Ra 6,3.
a). Dt chi tiét lén hé thong
- New ® Manufacturing ® NC Assembly ® Name: nua_khuon_trai.
- Setup ® Units ® chon don vi la Milimeter Newton Second.

- Tu Menu MANUFACTURER: Chon Mfg Model ® Assembly ® Ref
Moled.

- Chon NUA_KHUON_TRAILprt ® Open.
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b). Tao phéi

- Create ® Workpiece ® phoi ® Solid ® Protrusion ® Extrude ®
Solid ® Done ® One Side ® Done.

- Duing chifc ning Sketch dé tao phoi nhu hinh vé:

c). Tao hé toa do cho phoi :

- Mfg setup ® Operation ® Name, Workcell, Mach Csys ® Done Oper.
- bat tén nguyén cdng : nguyencong3.

- Create ® Mill ® 3 Axis ® Done ® Name.

- Pit tén mdy gia cong man hinh xuit hién thong bdo: “Enter Work cell name
[MACHO1]: MendasM1” ® OK ® Done.

- Tao gdc toa dd phoi: Create ® 3 Planes ® Done ® Chon 3 mit va phuong

cta céc truc x, y, z ® Done Oper.
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d). Xdc dinh céng nghé gia cong va cdc thong sé gia cong

- Machining ® Volume ® Done ® Tool, Parameters, Retract, Volume ®

Done.

- XuA't hién bang thong sd dao va nhdp vado cdc kich thudc dao phi hop vé6i
viéc gia cong nhu hinh duéi day:

File Edit ‘iew
Pocket D Dffzet

1 4
Pock. |1 Offcet. |

Teol... [SEE4D0LLE Taol Tp..| MILLING =l

Geometry | Advanced

Cutter_Diam: |8 Length: 10
Cormer_Radius: | Side_Anale; |

- Dung Set khai bdo ch€ dd cong nghé. Man hinh xuét hién bang thong sd gia

cong. Nhap cdc tham s6 phu hgp véi viéc gia cong nhu hinh dudi day:

- Chon Done

ara M
File Edit Wiew Column
Input: | ;j Advanced |
1. aolume Milling
|Manufacturing Paramete@] fital
- CUT_FEED 70
~~STEP_DEPTH 2
~-5TEP_OVER 4
~PROF_STOCK_ALLOW 0.z
~ROUGH_STOCK_ALLOMW 0
~BOTTOM_STOCK_ALLOW ]
~-CUT_ANGLE 0
~SCAM_TYPE TvPE_SFIRAL
~ROUGH_OPTION ROUGH_OMLY
~SPINDLE_SPEED 1760
- COOLANT_OPTION am T
“.TIF&R DIST 1n =
< ol ;|_I
Helpline far parameter.
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- Along Z Axis ® nhap vao gid tri 1a 50 d€ tao mit phing lui dao ® OK.
e). Tao thé tich phay phd:

- Create Volume ® [Volumel] ® Gather ® Done ® Select, Fill, Close ®
Surf & Bnd ® Done ® Chon cdc mit cin gia cong ® Done/Return ® Cap Plane,
All Loops ® Done ® Pick mit trén cia phdi ® Done/Return ® Pick mit ddy, mat
diu chi ti€t ® Nhap gid tri 6® OK ® Done/Return.

f). Tao duong chay dao :

Pé€ gia cong tinh ti€p theo sau khi phay tho ta chira lugng du 14 0.2 mm ddi véi

mdt ddy.
- Play path ® Screen Play ® Done.

- K&t qua dudng chay dao dugc tao ra nhu hinh :

- K&t qui ding NC_CHECK d€ kiém tra qu4 trinh chay dao .

- Luu budc cdng nghé lai.
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BuGc 2: Phay tinh Contour surface mit sé 11, 12, 13, 14, d0 nham Ral,6.

a). Chon dao va ché dé cong nghé nhu sau :

- Machining ® NC Sequence ® New Sequence ® Convertl Srf ® Done ®
Tool, Parameters, Surfaces ® Done.

- Xui't hién bdng thong s& dao va nhap vao céc kich thudc dao phi hgp véi
viéc gia cong nhu hinh dudi day:

E——

AES

— Tool Setup

File Edit View

Focket
BED 20B05F

Pock... Offzet:

Tool.. |BEDZ0B05FG Tool Ty... | MILLING

Geometry | Advanced

Cutter_Cianm; Length:

Cormer_Radius: | 3 Side_Angle; |-

- Dung Set khai bdo ch€ do cong nghé. Man hinh xuét hién bing thong so gia
cong. Chon cdc tham s6 cho phit hgp véi viéc gia cong nhu hinh dudi day:
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— Param Tree

File Edit Miew Calumn

[ripLit; I ;! Advanced

2. Conwventional Surface |

M arwfacturing Parameters] e
-~ CUT_FEED 45

-~ ROUGH_STEF_DEPTH

- STEP_OVER

- PROF_STOCK_ALLOW

- CHK_SRF_STOCK_ALLOW

- SCALLOP_HGT 0.5

- CUT_&NGLE 30

- SCAN_TYPE TYPE_3

- LACE_OPTION ARC_CONNECT

- SPINDLE_SPEED 2654

- COOLANT_OPTION OM

CLEAR_DIST 10 -
4 elled | _'*J_I

Helpline for parameter,

b). Tao thé tich phay tinh:

- Chon Mill Surface ® Done ® Create Stf ® S1 ® OK ® Add ® Copy ®
Surf & Bnd ® Pick mit cAn phay tinh ® Done/Return.

- Done/Return.
Thyc hién tuong ty nhu trén cho cdc budc ti€p theo.

- K&t qua md phéng dat dugc nhu hinh:
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Budc 3: Phay mong dat Ra 1,6:
a).Chon dao va ché do cong nghé nhu sau :

- Machining ® NC Sequence ® New Sequence ® Convertl Stf ® Done ®

Tool, Parameters, Surfaces ® Done.

- Xui't hién badng thong s& dao va nhip vao cédc kich thudc dao phi hop vé6i
viéc gia cong nhu hinh dudi day:

=

File Edit  Wiew

NG

Pocket 1 Offset

4 4 =
Pock... |1 Difset |

Tool. |BED4030SG Tool Ty | MILLING ~

Geometry ‘ Advanced

Cutter_Diam: |3 Length: |ED

Corner_Fadius: | 1.5 Side_dngle; | .

Apply Prewview
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- Diing Set khai bdo ch&€ dd cong nghé. Man hinh xuit hién bing thong so gia

cong. Chon cdc tham s6 cho phil hgp véi viéc gia cong nhu hinh dué6i day:

File Edit Wiew Column

Input: ]

LJ Advanced

[

3. Conventional Surface Milling

b anwifacturing Paramete
-~ CUT_FEED

- STEF_OVER
-PROF_STOCK_ALL

L SCALLOP_HGT

- CUT_ANGLE

- SCAN_TYPE

- LACE_OPTION

- SPIMDLE_SPEED

- COOLANT_OPTION

-~ ROUGH_STEP_DE |-

- CHK_SRF_STOCE_|-

78

1

o

0.2

a0

TYPE_3
ARC_COMKECT
4870

am

- CLE&R_DIST
4

10
<]

=

»

Helpline far parameter.

b). Tao thé tich phay méng:

- Chon Mill Surface ® Done ® Select Srf ® S1 ® Okay ® Dién tich can
phay s& hién thanh mau xanh dudng & Done/Return.

Budéc 4: Khoan 16 so 15, 16,17,18, dat kich thuéc /£15+0,5 mm.

- Machining ® NC Sequence ® New Sequence ® Holemaking ® Drill ®

Done ® Tool, Parameters, Retract, Holes ® Done.

- Xu't hién bang thong s& dao va ch& do cong nghé. Nhap vao céc kich thudc

phu hgp véi viéc gia cong nhu hinh duéi day:

File Edit  Wiew Column

M rrme i 4 2 tnput: | | advanced
Pocket |2 et | 5. Holemaking
Tool_.. [ERMIZ00520 Teol T [ DRRLIG - M.anufacturing Paramete __J
i - CUT_FEED 126
ey _""”’“-"“| -~BREAKOUT_DISTA|S
Catter_ Do [15 Lot [0 - SCAN_TYPE SHORTEST
Peirt Disrx | Tig. Dorvac - - SPINDLE_SPEED |413
Posrnd_faragle 112 COOLANT_OPTION ON
~CLEAR_DIST 20
Aprd Freraem H 10

S PULLOUT_DIST
4 | =

Helpline For parameter.

-l

<
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- Xu4't hién hop HOLE SET. Chon tab Diameters ® Add ® Chon 16 ® OK
® OK ® Done/Return.

- Play path ® NC Check ® Display ® Run.

- K&t qua mo6 phdéng gia cong & budc ndy nhu hinh:
Buéc 5: Khoét1d so 15,16, 17, 18, dat kich thuéc A£15,8+0,5 mm ; Ra 6,3.

- Machining ® NC Sequence ® New Sequence ® Holemaking ® Done ®

Bore ® Done ® Tool, Parameters, Holes ® Done.

- Xu't hién bang thong s& dao va ch& do cong nghé. Nhap vao céc kich thude

phu hgp véi viéc gia cong nhu hinh duéi day:

File Edt Wiew Column

1sc1 D00LE Inpit I LI Advanced

il Al 6. Holemaking
RO et | M anufacturing Parameters __J
Tool.. [T1 Todl Ts.. [EORMIG . --CUT_FEED 163
BREAKDOUT_DISTAMCE |5
(eeommatry | Sutvarcad
- SCAM_TYPE SHORTEST
Cuto. Dl [ 726 Lerie[ 150 & SPINDLE_SPEED 252
COOLAMT_OPTION 0
DELAY -
appky Praias
= “CLEAR_DIST 20
SoPULLOUT_DIST 10
ORIENT_&NGLE
L JOG_DIST : ;
Kl 3 KT ﬂJ

Helpling For parameter,

-Xuat hién hop HOLE SET. Chon tab Diameters ® Add ® Chon 16 ® OK
® OK ® Done/Return.

- Play path ® NC Check ® Display ® Run.
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+0,017

BuéGc 6: Doald so 15, 16, 17, 18, dat kich thuée /16 +0,008 mm ; Ra 1,6.

-Machining ® NC Sequence ® New Sequence ® Holemaking ® Done ®

Bore ® Done ® Tool, Parameters, Holes ® Done.

- XuA't hién badng thong s6 dao va ch&é dd cong nghé. Nhiap vao cdc kich

thuGc phu hgp vé6i viéc gia cong nhu hinh dudi day:

F ok I Tomest = -
: cepies E—...
L EEemLE — Param Tree
g I::‘EJMLB File Edit Wiew Column
';' : -
: W e | | advanced |
Focket |2 Olzet | 7. Holeraking
Tool. [T Tod Ty... [ EORBAG g |MF”;E‘$”;EE§‘“”'EE - &
Goomey | Advarcad | BREAKOUT_DISTA| 5
~-SCAMN_TYPE SHORTEST
e Langh |15 -~ SPINDLE_SPEED 239
- COOLANT_OFTION ON
. - DEL&Y
Arche Provisw | CLEAR_DIST |20
~-PULLOUT_DIST {10
- ORIENT_ANGLE
. JOG_DIST f
ol | 2l 1 Ll_l

Helpling for parameter,

- Chon tab Diameters ® Add ® Chon 16 ® OK ® OK ® Done/Return.

- K&t qua dudng chay dao dugc tao nhu hinh :
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Buéc 7: Khoan 18 s6 19 dudong kinh /8,5 mm; Ra 6,3.
- NC Sequence ® New Sequence ® Holemaking ® Done ® Drill ® Done.

- Xua't hién bang thong s& dao va ch& do cong nghé. Nhap vao céc kich thudc

phu hgp véi viéc gia cong nhu hinh dudi day:

File Edit Wiew

Focket lI_D ]foset ]Comn
1 BED20055G -
1 BEDZ20BOSFG
1 BED40305G
1 SEE40B0LLG
I 2z EFRr1500520
- eme— Clolx)
Pocket: ]2 Offzet: ] — . =
File Edit  Wiew Column
Tool_... [MAS1000LE Tool Ty... | DRILLING =
Irput; |5?3 LI Advanced
Geometry lAdvanced
_ 8 Holemaking
Cuttet_Dlam:|‘ID Length: |125 |M ; P SI __J
Paint_Diam: | Tip_Offzet: | ahUtACHNN B Aranister
Point_Angle: [118 - T8
BREAEOUT_DISTAMCE ]
Apply e icw SCAN_TYPE SHORTEST
SPIMDLE_SPEED arK]
COOLAMT_OPTION OM
CLEAR_DIST 20
PULLOUT_DIST 1na
<] Pl
Sets the rate at which the spindle turns.,
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- Chon tab Diameters ® Add ® Chon 10 ® OK ® OK ® Done/Return.

6.4.Xuit chuong trinh gia cong.

Sau khi da tao xong chudng trinh cho viéc gia cong, ngdén nglt cho viéc gia
cong nay dudc cdp nhat mot cach ty dong, tuy nhién chuong trinh gia cong dang &
ngdn ngit APT, d€ c6 thé diéu khién dudc may phay CNC gia cong chi tiét thi
chuong trinh nay phdi dugc chuyén sang md G&M. Ta phai thuc hién viéc chuyén

ddi nay nhu sau:

- Machining ® CL Data ® Select Set tr menu OUTPUT ® Create ® chon
NGUYENCONG3 ® Done Sel ® Chon Set ttr menu SELECT SET ® Done.

- Chon File tr menu PATH ® Chon Done tif menu OUTPUT TYPE ® Chon
OK chip nhan tén CL file mic dinh A NGUYENCONG3 ® Done Output

- Chon NC Check ® Filename ® chon NGUYENCONG3 ® Open ®
Post Process ® chon NGUYENCONG3 ® Open ® Done.

- Chon MILL301 ® Done.

Nhu vay da tao ra chuong trinh NC cho cdc budc cong nghé.
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