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1.1 Bat dau hoat dong HSR / HSM
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Dé thém hoat dong HSR hoic thao tac HSM vao CAM-Part, nhap chudt phai vao
tiéu dé Operations trong SolidCAM Manager va chon Iénh 3D HSR hoic 3D HSM
tur trinh don Thém hoat dong Xur ly Phay.

s ERlele s
-1 &P CAM-Fart (HSM_2)
H5 machine (Hermle_5AE)
Qj CoordSys Manager
(@ stock (stock)
% varget (target)
O @ updated stock
% Setungs
E¥) 100l
=] machining Process
7 Geometries
) Foaures

=0 &

Add Probe Operation...
Add Milling Operation
Add Machine Control Operation...

Acd Operation from Tempiate...

Add Operations from Process Template...

Add Hole Wizard Process
Add Machuning Process
Holes Recognition + Technology.-
Parallel Operations

Calculate All

GCode All

Calculate & GCode Al

& Simulate

g

Synchronize All
Tool path

CAM tree view

2D iMachining...
3D iMachining...

Face..

Profile...

Contour 3D.
Pocket...

Drilling...

Thread Milling...
Slot...

T-Slot..

Translated Surface...
TaaolBox Cycles...
Engraving...

Pocket Recognition..
Chamfer Recognition...
Dnil Recogmition...

HSS..

3D HSR..
3D HSM...

Sim. 5-Axis Milhng...

Ban ciing co thé chon cac biéu tugng trén cac tab CommandoManager SolidWorks,
hoac trén SolidCAM 3D hoac SolidCAM Operations tab.

Hop thoai hoat dong tuong tmg dugc hién thi
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& HSR Rest roughing operation ? Y
Technology Operation name Template
~
[ Rest roughing T] ‘ V| H E? |
Target geometry
Eil Tool
% Constraint boundaries CoordSys | |MAC 1 (1-Pasition) -
Passes
g |Iﬁrget vl
@ Link
F:)' Motion control Show
i g Misc., parameters [ ereek B
Facet tolerance: 0.1
[IMicro milling
1 Apply filets
Basic Advanced
Tool Diameter 0
Corner radius 10
\}
Show

e R 8 % e = 2 3
1.2 Tong quan veé hoat dong cua SolidCAM HSM
Dinh nghia ctia mot hoat dong SolidCAM HSM bao gom cac giai doan sau:
Lua chon phuong phap gia cong
Xac dinh hinh hoc
Xac dinh dao cu
Xac dinh ranh gidi
Chuyén xac dinh
Lién két tai liéu
Kiém soét chuyén dong
Céc chién Iuoc hoan thién (HSM):

 Constant Z machining
« Hybrid Constant Z
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 Horizontal machining
 Linear machining

+ Radial machining

« Spiral machining

* Morphed machining

+ Offset cutting

« Boundary machining
* Rest machining

» 3D Constant step over
 Pencil milling

« Parallel pencil milling
» 3D Corner offset

 Prismatic Part machining

« Combined strategies
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2.6 Constant Z Machining (gia cong Z lién tuc)

Tuong tu Contour roughing, duong dan cong cu Constant Z duoc tao ra cho mot
tap hop cac phan duoc tao ra & cac d6 cao Z khac nhau duoc xac dinh bai tham sé
Step down (xem phan 6.1.4). Chién lugc Constant Z thudng duogc sir dung dé gia
cong ban tinh va tinh cac viing md hinh déc véi goc nghiéng tir 30 dén 90 d6. Vi
khoang cach gitra cac ludng duge do doc theo truc Z cua Hé toa do, & cac ving
thap (véi goc nghiéng bé mat nho hon) thi chién lugc Constant Z it hiéu qua hon.

Hinh anh trén minh hoa viéc két thic Constant Z.
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2.7 Hybrid Constant Z (hén hep véi z khéng doi)

Hybrid Constant Z 1a mét chién luoc gia cong két hop tat ca cac loi ich caa mot
hoat dong Constant Z truyén théng véi mot chién lugc gia cong déc 3D tuong tac
véi chién lugc chinh bat cir khi nao tai khu vuce tiép x(c gitra cac 1an truyén lién
tuc cho phép chén thém duong di. Phuong phap nay cho phép gia cong ti uu trén
toan bo phan.

2.8 Helical Machining (dwong chay dao hinh xoin)

Vi chién luoc nay, SolidCAM tao ra mot s6 phan ho so gia cong khép kin cia mo
hinh Hinh hoc 3D & c4c muc Z khac nhau, trong tu nhu chién lugc Constant Z.
Sau d6, nhitng phan nay duoc néi véi mot doan duong di xudng lién tuc dé tao ra
con duong cong cu gia cdng bang duong xoan Helical. Puong dan cong cu duoc
tao ra bang chién luoc gia cdng bang Helical duoc diéu khién boi hai tham sé
chinh: Budc xudng va Max. goc nghiéng (xem chi dé 6.6.5).
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2.9 Horizontal Machining ( gia cdng theo chiéu ngang)

Véi chién luoc gia cong theo chiéu ngang, SolidCAM nhan dién tat ca cac khu virc
bang phang trong mé hinh va tao ra mot con dudng céng cu dé gia cong céc khu
vuc nay

Chién lugc nay tao ra mot viing gia cdng theo phong cach (mét sé cong cu
Equidistant Profile) dudng thang truc tiép tai cac mat phang ngang xac dinh (song
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song vai mat phang XY cua Hé toa do hién tai). Khoang cach giira hai duong lién
ké duoc xac dinh bai cac tham sé Offset (xem phan 6.1.7)

2.10 Linear Machining ( gia cong tuyén tinh)

Gia cong tuyén tinh tao ra mot duong dan caa cong cu bao gdm mot tap hop cac
duong song song ¢ mot géc vai khoang cach gitra cac duong di dugce xac dinh boi
tham sé dich dao ngang ( Step over) (xem phan 6.1.5).

Véi chién lugc gia cong tuyén tinh, SolidCAM tao ra mot mé hinh tuyén tinh caa
duong di, noi ma mdi dudng di duoc dinh hudng theo mét hudng xac dinh voi gia
tri Goc. Chién luoc gia cdng nay co6 hidu qua nhat trén bé mat thoai (gan ngang),
hoic cac bé mat doc nghiéng theo hudng duong chay dao. Chiéu cao Z cua mdi
diém doc theo duong déc ciing gidng nhu do cao Z cua cac bé mat tam giac, véi
cac diéu chinh dugc thyc hién cho cac do léch ap dung va dinh nghia cong cu.
Trong hinh trén, duong di duoc dinh huéng doc theo truc X. Cac duong di déu déu
nhau trén khuén mat thoai va trén cac mat nghiéng doc theo hudng di. Cac duong
di trén cac mit ddi dién thua hon; Linear Machining (xem chu dé 6.6.4) c6 thé
duoc sir dung dé hoan thanh cac khu vuc nay.
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2.11 Radial Machining ( gia c6ng quanh tam)

Radial Machining :cho phép ban tao ra mot mé hinh xuyén tam cua cac vong
quay duoc xoay xung quanh diém trung tam

Chién luoc gia cong nay c6 hiéu qua nhat ddi vai cac khu vuc bao gom céac bé mat
cong va cho cac khu vee mo hinh dugc tao thanh bai cac duong gan, khi cac
duong di dugc phan cach doc theo mat phang XY (budc trén), chir khéng phai la
mat phang Z (budc xudng). Chiéu cao caa mdi diém doc theo duong gia cong
quanh tdm bang vai chiéu cao Z cua cac bé mat tam giac véi cac diéu chinh cho
cac do 1éch va dinh nghia cong dung.

2.12 Spiral Machining ( gia céng xo&n éc)

Spiral Machining: cho phép ban tao dudng dan cong cu 3D qua md hinh cta ban.
Chién luoc nay 1a tdi vu cho cac mé hinh khu vuc duoc hinh thanh dang cau.
Puong dan caa cong cu duoc tao ra bang cach chiéu mot hinh xoin phang (nam
trong mat phang XY cua Hé toa d6 hién tai) trén md hinh.
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2.13 Morphed Machining

Morphed Machining dugc tao ra trén khuén mat mo hinh trong mét hinh dang
gan-song song, giéng nhu cac tdm gia cong Linear (xem cha dé 2.10); mbi dudng
di 1ap lai hinh dang cua mot duong di trudc va c6 mot sé dic diém cua duong tiép
theo, va do d6 cac duong dan "morph" hoic thay d6i hinh dang tir mot phia sang
duong kia theo goc nhat dinh.
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Hinh dang va hudng cua duong gia cong dugc xac dinh bai hai dwong cong ranh

gidi cua chi tiét.

Drive boundary curves

buong cong ranh gidi
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2.14 Offset Cutting ( lwgng chay dao bu)

Chién luoc nay 1a mot truong hop cu thé caa chién lugc gia cong Morphed (xem
chu dé 2.13). Chién lugc cat Offset cho phép ban tao ra mot duong dan céng cu
bang cach sir dung dudng cong Drive don. Puong dan cong cu duoc tao ra giira
duong cong Drive va mot duong cong bu ddp ao, duoc tao ra tai vang offset dugc
chi dinh tir duong cong Drive.

Tool path

Drive curve

2.15 Boundary Machining ( gia cbng ranh giéi)

Mot chién lugc gia céng ranh giGi cho phép ban tao dudng dan cua céng cu bang
cach chiéu ranh gigi duoc xac dinh (xem chu dé 5.1.1) trén mé hinh hinh hoc. Do
sau gia cong duoc xac dinh twong dbi so vai cac bé mat md hinh véi tham sé Wall
offset (xem phan 6.1.1). Puong dan cong cu duoc tao ra bang chién lugc gia cong
duong bién c6 thé duoc str dung dé khac trén bé mat mé hinh hoac dé gia cong
chamfer doc theo cac canh cua mo hinh
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2.16 Rest Machining ( gia cdng vat con thwra)

Viéc gia cong lai xac dinh cac khu vuc mo6 hinh noi vat liéu con lai sau khi gia
cdng va tao ra mot bo duong di dé gia céng cac khu vuc nay. Cac goc nghiéng
pencil c6 thé 1am lien két caia cong cu va ban kinh tiép xuc véi vat liéu, tao ra cac
diéu kién cit thuan loi. Gia cong lai tiép nhan céc goc tir trén xudng, két qua 1a ky
thuat gia cong tét hon. Khu vuc dbc va can déu duge gia cong theo mot duong dan
cong cu don 18, véi cac chién luoc gia cong khéac nhau.

2.17 3D Constant Step Over Machining ( bwdéc tién lién tuc khong ddi trén
3D)

3D Constant step over machining: cho phép ban tao ra mot duong dan 3D trén bé
mit CAM-Part. Budng chay dao dugc diat & mot khoang cach ¢ dinh duge do doc
theo bé mat caa md hinh.
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Pay 1a mot chién luoc 1y twong dé st dung trén cac ranh gidi duoc tao ra boi viec
gia cdng bén tinh, gia cdng tinh hoic trong bat ky trueang hop nao ma ban muén
dam bao mot khoang cach khong ddi giira cac lan di doc theo mé hinh khudn mat

(ranh gioi dong)

Closed boundary

Constant surface step over: duoc thuc
hién trén mot duong bién dang kin (xem chu dé 5.1.1). SolidCAM tao ra cac hiéu
ung noi tai tur ranh gidi nay.
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2.18 Pencil Milling

Chién lugc tao ra mot duong dan cong cu doc theo goc bén trong va cac dudng
cong vai ban kinh nho, loai bo vat liéu con lai gia cong trudc. Chién luoc nay dugc
st dung dé hoan thién cac goc ma néu khdng c6 dau hiéu min con lai tir céc hoat
dong gia cong trude. Chién luoc ndy rat hitu ich cho viéc gia cdng cac goc ma ban
kinh dao bang hodc nho hon ban kinh cong cu

2.19 Parallel Pencil Milling

Parallel pencil milling 1a su két hop cua chién lugc pencil va chién lugc 3D
Constant . O giai doan dau tién, SolidCAM tao ra mot con dudng gia cdng Pencil.
Sau d6 cac budc phay Pencil duoc tao ra dugc sir dung dé tao buéc 3D Constant ;
cac dudng di duoc tao ra nhu 1a mot s6 hiéu s6 ¢ ca hai mat cua cac phay Pencil.
Chién lugc nay dic biét hitu ich khi cac nguyén cong trude d6 khong thé gia cong
hét cac goc. Cac duong duoc tao ra boi chién luoc ndy s& duoc di tir bén ngoai vao
trong goc, tao ra bé mat hoan thién.
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2.20 3D Corner Offset (bu géc 3D)

3D Corner offset: twong tu nhu chién lugc Parallel pencil milling. Chién luoc
nay ciing 13 mot sy két hop cuaa chién Iuoc Pencil va Chién lugc 3D Constant step
over . SolidCAM tao dudng dan caa cong cu Pencil va sir dung né cho chién luge
3D Constant trong qué trinh tao vong. Nhiing lan vuot qua ndy duoc tao ra nhu
nhitng 1an bu trir tir nhitng 1an phay Pencil. Trai nguoc véi Parallel pencil milling
, d0 léch khong duoc dinh nghia boi nguoi dung nhung duogc xac dinh mét cach tu
dong theo cach ma tat ca md hinh trong ranh gisi sé duoc gia cong.
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2.21 Prismatic Part Machining ( gia cong ling tru)

Chién lugc gia cong Prismatic Part duoc thiét ké dac biét cho viéc hoan thién
nhanh cac bd phan lang try. Chién luoc nay bao géom cac cong nghé cua Constant Z
(xem chu dé 2.6) va 3D Constant step over (xem chu dé 2.17) bing cach tich hop
hai chién luoc ndy vao mot chic nang thong minh cia viée gia cong lang try. Su
khac biét tir Constant Z két hop véi 3D Constant step over chién lugc (xem chu dé
2.22) nhu sau: trong chién luoc két hop, cac chién lugc tiép theo duoc thuc hién
lién tiép mot. Trong chién lugc gia cong Prismatic Part, viéc gia cong duoc thyuc
hién nhit quan theo tht tu cia cac bire tuong va khudn mat phang doc theo truc Z

2.22 Combined Strategies ( chién lwoc két hop )

SolidCAM cho phép ban két hop hai chién lugc gia cong trong mot thao tac HSM
duy nhat: Constant Z véi Horizontal, Linear, 3D Constant hoac Overlay 3D Corner
Offset. Hai chién lugc gia cong tong hop chia sé dix liéu bién dang, Céng cu va
Han ché. Cac thong sé cong nghé cho viéc tinh toan va lién két dugc xac dinh
riéng cho tirng chién lugc.
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& HSM Combane Constant Z with Constant Step over machining

Technology Operation name Template .

[ combne Constantz v | 8 & | onR?Y
Constant Z machining
Hybrid Constant Z
Helical machining

Horizontal machining 0 v
Linear machining
Radal machining
Spiral machining
Morphed machining
Offzet cutting
Boundary machining
Rest machining

3D Constant step over
Pencil milling

Paraliel pencil milling
3D Comer offset

Prismatic Part machining

[“4 'T;“ Linear machaning
3D Comer offset
1
R @28 e & e 8

6.6.4 Linear machining

Viéc gia cdng tuyén tinh tao ra mot duong dan céng cu bao gom mat tap hop céc
duong song song & mot gc nhat dinh voi khoang cach giira cac doan di duoc xac
dinh boi théng sé Step over(xem chu dé 6.1.5).

Véi chién luoc gia cdng tuyén tinh, SolidCAM tao
ra mot mo hinh tuyén tinh caa duong di, noi ma
mdi dudng di duge dinh huéng theo mot huéng xac
dinh vai gié tri Goc. Chién luoc gia cong nay co
hiéu qua nhat trén bé mit thoai (gan ngang), hoac
cac bé mat doc nghiéng theo huéng di qua. Chiéu
cao Z ctia mdi diém doc theo dudng truyén raster
twong tu nhu chiéu cao Z cua cac bé mat tam giéc,
Vi cac diéu chinh d6i véi wall offset va dinh nghia
cdng cu. Trong hinh anh, duong di dugc dinh
huéng doc theo truc X. Cac dudng di déu déu nhau trén khudn mat can va trén cac
mat nghiéng doc theo hudng di. Cac dudng di trén cac mat déi dién duoc rong rai;
Qua trinh gia céng tuyén tinh cd thé duoc st dung dé hoan thanh cac khu vuc nay.




& HSM Linear machining operation

Technology Operation name

[ Linear machining V] |HSM_Lin_13rget

Passes

Wall offset:

Floor offset:

0.01 I

@ Step over:
Scallop:
Step down:
an
am Pass extension:

[] Tangential extension

Define angle by

(@) Value
(O Line

[ Tolerance:

Passesl Edit Passes] Cross] Axial oﬁset]

S

BN 2 —Y

Template

? >

Advanced

| Delta: |U |

Limits
By target ~
Z-Top | 0
Z-Bottom | -73

| Delta: |[J |

CoAngle:
Contact areas only

Point reduction
Fit arcs

[rolerance:

0.002 I

-
9p°

0.002

0.01

ER R 8w

E & ¥

Thoéng sé Goc cho phép ban xac dinh goc cua hudng di. Gia tri ctia tham s nay
nam trong khoang tir -180 © d¢én 180 °. Néu Goc dugc dit ¢ 0 °, hudng di ngang

song song vai truc X caa Hé toa do hién tai. Thir tu cia duong di va hudng cua gia

cong dugc didu khién boi cac cai dit lién két .Goc xac dinh anh huong dén budc

Tangential extension

trén tinh. Néu ban dang gia cong cac bé mat thang dung, viéc gia cong tuyén tinh
lam viéc tét nhat khi goc vudng goc vai cac bé mat nay.

SolidCAM
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& HSM Linear machining operation ? X
Technology Operation name Template
[ Linear machining T] | HSM_Lin_target o | = E?"\- |:| E g[/\&,
. Geometry Passesl Edit Passesl Cross I Azl oFFsetI [#] Advanced
EE Tod Fasses Limits
% Constraint boundaries
Passes By target w
g wall offset: II'
@ Link
F:)l Motion contral Floor affset: I:l Z-Top | 0 | Delta: | 0 |
gk Misc, parameters [ Tolerance: 0.01
zgottom | |73 | peja; | O |
0.01 I 0.002
Scallop: a CoAngle: gge
Step down: 73
am ? - Contact areas only
(=] Pass extension: D
[l Tangential extension Point reduction
| Fit
Define angle by i
(®) Value [ Tolerance: 0.002
Oine Define 0.002 I 0.01

e EeE 8w 5 g

Tuy chon nay cho phép ban mé rong cac duong tiép tuyén tiép xdc véi khubn mat
mé hinh bang chiéu dai duoc xac dinh bai tham sb Pass extension. Khi khong chon
hop kiém, phan ma rong sé duoc tao ra nhu mot phép chiéu cia mau ban dau
(tuyén tinh hoac xuyén tam) trén mit phang md hinh ran. Khi hop kiém duoc chon,
phan ma rong sé duoc tao ra tiép tuyén ddi voi bé mit.

Extension

Extension
The check box The check box
Is not selected is selected

Khong chon hop kiém Hop kiém dugc chon
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Cross linear machining

SolidCAM ty dong xéac dinh cac khu vuc ma viéc gia cong tuyén tinh di qua dugc
khoang cach thua thét va thuc hién trong cac khu vuc nay mot tuyén duong cong
cu Linear bd sung theo huéng vudng goc voi huéng cia con dudng cong cu Linear
ban dau. Cac théng sé vuot qua duoc sir dung cho dinh nghia Cross linear
machining twong tu nhu cac phép tinh duoc sir dung cho cong viéc Linear ban dau.

Puong di gia cong tuyén tinh ban dau

Puong cdng cu gia cong tuyén tinh chéo
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Puong cong cu gia cong duong tuyén tinh tuyén tinh va tuyén tinh chéo

h H5M Linear machining operation ? *
Technology Operation name Template
[ Linear machining T] | H5M_Lin_target v| H Bﬁ | ‘ E\ H%
""" @@ Geometry Passesl Edit Passes  Cross | Axial oF’FsetI Advanced

Cross Machining order

______ @ n (®) None
------ F:)I Motion control () Before
...... + Misc. parameters
() After
() Only

R R 8 % & & 9
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Cross

Cross: cho phép ban xac dinh thi ty thuc hién cong viéc tuyén tinh va tuyén tinh
chéo.

« None: Qua trinh gia cong tuyén tinh chéo khéng duoc thuc hién.

« Before: gia cong tuyén tinh chéo duoc thuc hién trudc khi gia cdng tuyén tinh
chinh.

« After: gia céng tuyén tinh Cross duoc thuc hién sau khi gia cong tuyén tinh
chinh.

« Only: thuc hién cit tuyén tinh chéo; viéc gia cong tuyén tinh chinh khéng duoc
thuc hién

6.6.5 Helical machining

Chién lugc ndy cho phép ban tao ra mot s6 phan hé so khép kin caa hinh hoc Md
Hinh 3D nam & c4c muic Z khac nhau, twong ty nhu chién luge Constant Z. Sau do,
nhitng phan nay duoc ndi voi nhau mot doan duong xudng di xudng lién tuc dé tao
ra con duong cong cu gia cdng xoan dc.

Puong dan cong cu duogc tao ra bang chién lugc gia cong bang Helical dugc diéu
khién boi hai tham sé chinh: Step down va Max. ramp angle.
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& H5M Helical machining operation X
Technology Operation name Template
Helical machining W | H5M_Helical_target v| B = l:l Ex ﬁ%
"""" @@ Geometry Passes I Adaptive step down | Edit Passesl Advanced
o Ei' Tool Passes Limits

2 Constraint boundaries

g By target ~
: @ Link Wall offset: IZI
: Z-Top | 0 | Delta: | a |

------ |‘__,| Mation control
il Misc. parameters Floor offset:

Z-Bottom | 73 | Delta: | 0 |
[1olerance: 0.01
ot g .02 s
Contact areas only
Step down:
Point reduction
ag Max ramp angle: _
(517 - Fit arcs
Climb milling [ Tolerance: 0.002
0.002 I 0.01

R ERE 8 B 2 9

Step down

Thong s nay xac dinh budc xudng dao doc theo truc Z giira hai lan xudng dao
lien tiép, tai 6 cac phan hinh hoc duoc tao ra. Ké tir khi budc xudng duoc do doc
theo truc Z (twong tu nhu chién lwoc Constant Z), chién luoc gia cong xodn dc rat
thich hop cho viéc gia cong khu vuc déc.

Max. ramp angle

Tham sb nay xac dinh géc téi da (do tir chidu ngang) dé doc lén. Goc xudng dao
cta duong xoan s€ khong 16n hon gia tri nay.

Max. ramp angle y ——

Step down
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6.6.6 Radial machining

Chién luoc gia cong quanh tam cho phép ban tao ra mot mé hinh xuyén tam cua
cac vong quay dugc xoay xung quanh diém trung tam.

Chién lugc gia cdng nay c6 hiéu qua nhat déi véi cac khu vuc cé bé mat cong ndng
va cac khu vuc mo hinh dugc tao thanh bai than c6 duong gan, khi cac duong di
duoc phan cach doc theo mat phang XY (Budc trén), chir khong phai 1a mat phang
Z (Budéc xudng). Chiéu cao chir Z cua mdi diém doc theo dudng truyén xuyén tam
bang vai chiéu cao Z cua céc bé mit tam giac, voi cac diéu chinh duoc thuc hién
véi dinh nghia offset va cong cu duoc ap dung.
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& HSM Radial machining operation ? X
Technology Operation name Template
[ rodamacnng ] [ Rsd_toraet Jge 000 | DR

o . Geometry Passesl Edit Passesl Axial oFFsetI Ad\-’anoed

: Eﬂ Toal Passes Limits
- & Constraint boundaries

@ Link Wal offset:
F:)I Motion control Floor offset: IZ' Z-Top | 0 | Delta: | 0 |

“- o Misc, parameters [ rolerance: 0.01

Z-Bottom |':"3 | Delta: |D |

oo

Contact areas only

0.01 I 0.002

Step over: 8.75

=m Angle:
Point reduction
Min. radius II'
Fitarcs

Max. radius 57.26412 [ Tolerance: 0.002
Pass extension: IZ' 0.002 I 0.01

[] Tangential extension

Hg R S| & 2 3

Step over

Step over: 1a khoang cach giira cac lan di doc theo chu vi cia vong tron. Cac budc
duoc chia cach theo gia tri Step over do doc theo vong tron dugce xac dinh bai gia
tri Max radius.

Step over
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Center: Ban phai chi dinh vi tri XY cua diém trung tdm cta mé hinh xuyén tam.
Puong xuyén Radial s& bat dau hoac két thic ¢ diém trung tam nay

Center point

Angle: Goc tbi thiéu va téi da cho phép ban xac dinh bat dau va két thic caa md
hinh di qua. Cac thong s6 nay diéu khién khoang goc caa hoat dong, nghia 1a bao
nhiéu vong tron s& dugc gia cong. Goc duge do twong ng véi truc X & diém giira
theo hudéng nguoc chiéu kim dong ho.
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Radius: Min. Radius va Max. radius gia tri cho phép ban dé han ché duong dan
cong cu theo hudng xuyén tam.

Max. Radius

Min. Radius
So db trén cho thiy anh huong cua ban kinh téi thiéu va téi da khac nhau trén
duong di xuyén tim. Ban ¢ thé xac dinh ban kinh bang cach nhap céc gia tri hoac
nhap chuot vao nut va chon cac diém trén moé hinh. Cac toa do X va Y cta diém
nay duoc hién thi trong hop thoai Select coordinate.

Khi hop thoai ndy duoc xac nhan, giatribankinh @ B | & & & &

Xuat hién trong hop soan thao thich hop dugc tinh & select a coordinate @

bang khoang céch tir diém trung tim duoc xac dinh X

caa mo hinh xuyén tdm cua duong di. Ban c0 thé sir ~
x 0

dung Min Radius gia tri dé bao vé mat phang tir
viéc gia cong qua mirc ¢ diém trung tam va xung
quanh nd. Ngoai ra, ban c6 thé xac dinh ranh gisi dé han ché viéc gia céng. Qua
trinh gia cong cd thé nhin thiy ¢ diém gitra

0
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Puong dan cong cu bi gisi han & khu vyce diém trung tdm sir dung ranh gisi, hoic
bang cach ting Min. Rasdius: Ban cd thé str dung chién luoc khac (vi du: Budc 3D
Constant) dé ché tao khu vuc trung tam.

Tangential extension: TUy chon nay cho phép ban mé rong cac tiép tuyén tiép xdc
véi khudn mat mé hinh theo chiéu dai duge xac dinh boi tham s Pass extension
(xem chu dé 6.6.4).6.6.7 Gia cdng xoan

Chién luoc gia cong xoin dc¢ cho phép ban tao duong dan cong cu 3D xoin ¢ qua
md hinh cua ban. Buong dan cua cong cu duoc tao ra bang cach chicu mot xoan 6¢
phang (nam trong mat phang XY cua Hé toa do hién tai) trén mé hinh




atep over: 8.75
Center a4 74

Min. radius 0

Max. radius 97.26412

Clockwise

S
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Step over: xac dinh khoang cach gitra hai vong xoan 6c lién ké trong mat phang

XY cua Hé toa do hién tai

Step over
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Center: Ban phai xac dinh vi tri XY cua diém giira cia xoan 6c. Puong dan cong
cu xo0an ¢ dugc tinh tir diém ndy, ngay ca khi nd khdng thuc su bat dau tir 6 (ban
kinh téi thiéu co thé dugc dat thanh mot gid tri [on hon).

. Center point

Radius: Xac dinh khu vuc duoc gia cong boi cac xoan ¢ bang cach thiét 1ap
Radius t6i thiéu va ti da. Néu xoan ¢ 12 bit dau tir diém trung tam, dit gia tri ban
kinh t6i thiéu 12 0. Khi xoan 4c 1a bat d¢au xa hon tir trung tam, hay nhap khoang
cach tir diém gitra bang céach thiét 1ap ban kinh téi thiéu dén mot gié tri cao hon.
Kiém soat kich thudc tong thé ctiia xoin ¢ ctia ban véi gia tri ban kinh téi da.

f{’{ / / / ;’::x N\ ‘x\'*:"“-.\."'x
.' I.'I,f',f [/ 4 k L Max. Radius

| , | | | II |I | |'r |1

AERRRARY

IIII 1 \ IlII I'-,"l'l. A l\\ y .I_.'I ._I ! ff |
xh\\‘\&\it—i:f:{/ /7 Min. Radius

Ban c6 thé x4c dinh ban kinh bang cach nhap gia tri hoic bang cach nhap vao nut
va chon diém trén md hinh. Cac toa d6 X va Y cua diém nay duoc hién thi trong
hop thoai Select a coordinate.
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Khi hop thoai nay dugc Xac nhan, gia tri ban kinh xuat hién trong hop soan thao
thich hop dugc tinh bang khoang céch tir diém trung tim duoc xac dinh cia md
hinh di qua xoan c.

Clockwise: TUy chon nay cho phép ban xac dinh huéng cua xoan 6c. Khi hop kiém
nay duoc chon, SolidCAM tao ra mot duong dan cong cu xoan ¢ theo chiéu kim
ddng hd. Khi hop kiém nay khong dugc chon, SolidCAM tao ra mot dudng dan
cdng cu xodn theo hudng nguoc chiéu kim dong ho

Clockwise direction Counterclockwise direction

6.6.8 Morphed machining

Puong di gia cong duoc tao ra trén khuén mit md hinh trong mot hinh dang gan-
song song, giéng nhu gia cdng Linear (xem chu dé 2.10); mdi di chuyén lap lai
hinh dang ctia mot hinh trudc va cd mot sé dic diém cua hinh tiép theo, va do dé
cac duong chuyén "morph™ hoic thay d6i dan hinh dang tir mot phia caa bién dang
nay dén mat kia.




C:> SolidCAM

The Leaders in Integrated CAM

Hinh dang va hudng ctaa duong gia cong dugc xac dinh bai hai duong cong ranh
gigi cua mo hinh.,

& HSM Morphed machining operation ? x
Technology Operation name Template
[ Morphed machining v] | HSM_Morph_target v| =] E?ﬁ ‘ ‘ E\ B%
""" @ Geometry Passes | Edit Passes | Axial oF’FsetI Advanced
""" Ei' Tool Passes Limits
------ @ Drive boundaries
------ & Constraint boundaries By target >

E sl offet O el o[ ]
o]

Floor offset: Z-Bottom Delta: D
...... gk Misc, parameters ]
[ olerance: 0.01
Angle: e | | 0% ‘
0.01 I 0.002
Contact areas only
— (®) Step over: 8.75
as Point reduction
Scallop: 0
Fit arcs
[Jrolerance: 0.002
0,002 I 0.01

R ERE 8 % B @ 9




6.6.9 Offset cutting

C:> SolidCAM

The Leaders in Integrated CAM

Clear offset: cac thdng s6 cho phép ban xac dinh khoang cach bu dap duoc sir
dung cho tinh toan dudng cong ao bu dip.

& HSM Offset cutting machining

Technology Operation name Templste

ot e T
@ Geometry Passes | Edk Passes| Cross | Aol offset |
LIGRCY
& Orive boundaries Passes Limis
g Constraint boundaries (e

Uk wal offset: 0
E 2z | O
2l eokech Floor offset: 0
o Misc. parameter: z ] o
Tolerance: x /
0.0t ] 0.002 Angle: o

0.01

SolidCAM cho phép ban xac dinh céc gia tri riéng biét cho bu trir rd bén trai va
phai bu dap dung. Cac do léch nay duogc kich hoat khi ban chon hudng Clear trong

trang giai han.

Tool path

Drive curve

Left clear offset

| Right clear offset
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6.6.10 Rest machining

Rest machining xac dinh cac khu
vuc mo hinh noi vat liéu con lai sau
khi gia cong nguyén cong trudc va
tao ra mot bo duong di dé gia cong _
céc khu vuc nay.Tagiacong laicac |
goc tir trén xudng dudi, két qua 1a ta
c6 duge céng nghé gia cong tét hon.

Cac khu vuc doc va néng déu duoc
gia cong theo mot duong dan, véi
cac chién luoc gia cong khac nhau.

SolidCAM xac dinh cac vung

nguyeén liéu con lai bang cach str dung mot cong cu Tham chiéu (cong cu da duoc
st dung trong cong viéc CAM-Part) va mot cdng cu Target (cong cu dugc sur dung
cho cong viéc Rest). Ca hai dung cu déu phai c6 miii

& HSM Rest machining operation ? X
Technology Operation name Template
(rmmirs ) [ Jgel |OR®L
...... @9 Geometry E— l Edit Passes] Advanced
""" Eﬂ Tool Passes Limits
Wall offset: I:I By target ~
Floor offset: II'
Z-Top | 0 | Dielta: | a |
[ Tolerance: 0.01
Z-Bottom | | <73 . |0
0.01 I 0.002 | | Defta: | |
Depth of cut: 0.011 2.66667
Bitangency angle: Areas: All
Point reduction
. 1
Step down: Fit arcs
am :
- Frranes [ Tolerance: 0.002
0,002 I 0.01
Steep threshold: Q0= w
Extend steep areas Stroke ordering
Shallow areas strategy: Combining: planar bl
Spiral on surface w Max. deviation: 135%

R S| 5 2 8l
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Bitangency angle
Théng sé nay xac dinh goc téi thiéu can thiét gitra cac diém tiép xdc gitta cong cu
va mat moé hinh dé thyuc hién cdng viéc Gia cong lai.

Bitangency angle

Gia tri nay cho phép ban kiém soat d6 chinh xac ma céc ving nguyén liéu con lai
dugc tim thay. Giam gia tri thong thuong s& 1am cho hé thong tim ra nhiéu dién
tich hon do céc bién dang tam giac, tuy nhién gia trj thich hop nhat s& phu thudc
vao hinh hoc cua manh gia cong.

Steep threshold

Tham sb nay cho phép ban xac dinh pham vi gc ma tai d6 SolidCAM tach cac
khu vyc déc tir cac ving day. Goc duoc do tir ngang, do d6 0 © dai dién cho bé mat
nam ngang va 90 ° dai dién cho mot mat thang dung. Pat gia tri xudng 90 °© s& ¢6
nghia 14 tt ca cac khu vuc trong dai ndy s& duogc coi 1a can va cac duong di trong
cac vung nguyén liéu con lai sé chay doc theo goc.




@SolidCAM

The Leaders in Integrated CAM

Pit gia tri xuong 0 ° s& co nghia 1a tat ca cac khu vuc trong dai nay sé duoc coi la
doc va cac duong di trong cac viung nguyén liéu con lai sé chay qua goc

Pit gia tri xudng 45 ° s& ¢ nghia 1a cac khu vyuce c6 do doc tir 0 dén 45 ° s& duoc

coi la hoc va duong di s€ chay doc theo goc. Khu vuc co6 @6 doc tir 45 deén 90 ° s¢
duoc coi la doc va cac duong di s€ chay qua goc

Shallow strategy: Tuy chon nay cho phép ban lua chon chién lugc gia cong dé st
dung & ving ndng (nghia 13 nhitng gia tri thip hon gia tri ngudng Steep). C6 cac
luya chon sau

« Linear. Tay chon nay cho phép ban thuc hién cac lién két giira cac pass st dung
chuyén dong cua duong thang.

Spiral. Thy chon nay két hop mot s6 duong di bang cac dudng cong min. Diéu nay
dan dén viéc truyén lién tuc va giam viéc sir dung cac lién két. Cac xoan 6c lién két
di chuyén s& cat qua gdc, tranh khéi luong 16n vat liéu nam & trung tam caa khu
vuc con lai. Khu vuc gdc 6 thé khong duoc gia cong.
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« Spiral on surface. Tuy chon nay lién két dudng di véi cac dudng cong min dan
dén cac duong di lién tuc va giam cac chuyén dong nhanh. Viéc di chuyén lién két
xoan oc dugc du bao vao goc con lai 1én dén do sau toi da cat dugc chi dinh.

Min. depth of cut: Théng sé nay chi dinh d6 sau téi thiéu caa vat liéu can dugc
loai bo khoi cac khu vuc dugc gia cong. Cac khu vuc cia vat liéu c6 @6 sdu nho
hon s€ duoc bo qua.

Max. depth of cut

Théng sé nay chi dinh do sau téi da cua vat liéu cd thé cat duoc. Cac khu vuc trong
d6 d6 sau cua vat liéu 16n hon gia tri ndy sé& bi bé qua. Théng s nay duoc st dung
dé tranh truong hop dao gia cong co thé ¢ gang thuc hién céac vét cat sau. Didu
nay co thé dan dén mot sé vat liéu phan con lai khong bi loai bo; bang cach st
dung con dao nho hon tiép tuc gia cong di ban c6 thé xda cac khu vuc nhu vay.

Areas: cho phép ban quyét dinh chi thyc hién cong viéc gia cong & cac khu vuc
duoc chon.

« Shallow: Viéc gia cdng chi dugc tién hanh & cac ving ndng (46 nghiéng bé mat
nho hon gia tri nguong Steep).

« Steep Viéc gia cdng chi dugc thuc hién & cac khu vuc déc (d6 nghiéng bé mat
I6n hon gia tri ngudng Steep).

« All: duogc thyc hién & ca viing doc va day.

Limits
By target -
ZTop.| ©
| zBottom | —47.877
Depth of cut: 0.022 1
Areas: ‘AI v’
Steep

Shallow




Q;';,SolidCAM

The Leaders in Integrated CAM

Stroke ordering

Tuy chon nay cho phép ban kiém soat cach cac duong di duoc hop nhat, dé tao ra
chién luoc gia céng tot hon . Cac chién lugc san co la:

e None

Passes khong duoc két hop; vat lidu chwa cat c6 thé dugc dé lai & cac goc.

« Planar: SolidCAM nhin vao cac dudng di tir hudng truc cong cu (tir + Z) va két
ndi cac dudng di co hudng thay doi véi mot goc nho hon Max. deviation.
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e Angular

Hé thdng nhin vao cac duong di trong md hinh 3D va két ndi nhimg duong di c6
su thay ddi huéng véi mot goc nho hon Max. deviation.

» User-defined

xéc dinh cac dudng di khong dugc két hop va ciing khong dugc chia thanh cac
phan dbc va ndng. Tuy chon cia Max. deviation bi vd hiéu trong chién luoc nay.

Max. deviation

Khi Rest machining di qua mdt huéng thay d6i sac nét, ching cé thé duoc thuc
hién lién tuc quanh goc, hodc co thé duoc chia thanh cac phan doan riéng biét. Gia
tri cia Max. sai léch dugc sir dung dé xac dinh xem cac duong di duoc chia ra (néu
g6c léch caa duong di 16n hon gia tri d6 léch tdi da) hoac lién tuc (néu goc léch cua
duong di nho hon gia tri Iéch Max).

Reference tool page

Trang nay cho phép ban xac dinh cong cu tham chiéu dugc sir dung dé tinh phuong
phap gia céng lai.

« Truong Puong kinh x4c dinh dudng kinh cua cong cu tham chiéu.

« Trudng Ban kinh goc xac dinh ban kinh gc caa cong cu tham chiéu. Ké tur khi
dung cu tham chiéu dugc dinh nghia, ban kinh géc bang mot nira duong kinh dung
cu tham chiéu.
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h HSM Rest machining operation

Technology Operation name

Template

Rest machining w | HSM_RM_target

Jes [ |OBRW

PR S

Reference tool

------- %) Constraint boundaries Diameter: E

Corner radius: 10

6ol Go@
GO0 GOO

6.6.11 3D Constant step over
3D Constant step over machining cho phép ban tao duong dan cong cu 3D trén
bé mat CAM-Part. Puong di cong cu duoc dat & mot khoang cach b dinh va duoc
do doc theo bé mat cua md hinh.
Pay 1a mot chién luoc 1y twong dé st dung trén cac ranh gidi duoc tao ra boi viec
gia cong lai hoac trong bat ky truong hop nao ma ban muon dam bao mot khoang
cach khong ddi giira cac lan di doc theo mé hinh khuén mat

& 2 3

Budc dich chuyén lién tuc duoc thuc hién trén mot ho so dong caa ranh gidi (xem
chu dé 5.1.1). SolidCAM tao ra cac hiéu ¢ng noi tai tir ranh gidi nay.




C:> SolidCAM

The Leaders in Integrated CAM

/ Closed boundary

N\

& HSM 3D Constant step over operation ? >
Technology Operation name Template
[ 3D Constant step over 7] ‘ HSM_C5_target w ‘ Eﬂ Bﬂ' | | E\ B%
""" & ceometry Passesl Edit Passesl Axial oFFsetI [] Advanced
""" Eﬂ Tool Passes Limits
------ @ Drive boundaries
------ & Constraint boundaries By target >
...... g Passes Wall offset: I:l
) Z-Top | 0 | Delta: | 0 |
------ @ Link
Floor offset: D
------ F__)l Motion contral
Z-Bottom | 73 | Delta: | o |
------ dF Misc, parameters [ Tolerance: 0.01
Horizontal step over: Contact areas only
p_— Vertical step over: Point reduction
(=]
[ Limit offsets number to; 2 Fit arcs
Tolerance: 0.002
[] Adaptive Variable Side Step [
0.002 I 0.01

BB 8 B 9
Step over

Théng sb nay cho phép ban xac dinh khoang céach giira mdi lan dich dao. Trong 3D
Constant step over machining, gia tri Step over duoc tinh theo cach ma tat ca céc
duong di déu nhau doc theo bé mat.
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Step over

Céac Horizontal va Vertical step over cac thong s xac dinh khoang cach giira cac
lan di chuyén. Hai bu6c loai lién quan dén hudng trén cing 1 1an dich chuyén .
Truong hop di duoc bu dap theo chiéu ngang thi Step over khoang cach duoc sir
dung ddi véi cac dudng di duge bu dip theo chiéu doc, s& sir dung budc Vertical
trén Step dow. Trudng hop hudng budc khong thang dimg hoic ngang, thi s& sir
dung trung binh hai gié tri.

Limit offsets number to: cho phép ban gigi han s6 luong do léch caa cau hinh
ranh gigi. Chon hop s6 Limit offsets dé kiém tra va thiét 1ap sb hiéu sé.

Horizontal
step over g §

step over
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Adaptive Variable Side Step

Néu hop kiém Adaptive Variable Side Step dwoc chon, buéc trén s& chi dugc
thuc hién tor mat phang nam ngang, nghia 1a mét bu dap 2D. Vi tuy chon nay, chi
su dung Horizontal step over , budc Vertical trén gié tri khong lién quan.

Ban c6 thé thay tir minh hoa & trén st dung tdy chon nay trén mé hinh nay chi tao
ra vai duong dao ¢ cac khu vuc dbc vi khoang cach chi tinh theo mat phang nam
ngang; sir dung tdy chon nay do d6 khong dugc khuyén khich cho cac mé hinh nhur
vay.

6.6.12 Pencil milling

Pencil tao ra mot duong dan cong cu doc theo goc bén trong va cac goc doc véi
ban kinh nho, loai bo vat liéu con du ¢ gia cong trudc. Chién luge nay duoc sir
dung dé hoan thién cac g6c ma néu khong cé dau hiéu bong muot con lai tir cac
hoat dong gia cong truéc. Chién lugc ndy rat hitu ich cho viée gia cong goc, noi
ban kinh bang nhau hoic nhé hon ban kinh cong cu
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Bitangency angle

Pay 1a goc t6i thiéu duoc yéu cau giira diém tiép xGc gitra cong cu va bé mat mo
hinh, dé quyét dinh thuc hién viéc Pencil milling. Gia tri mic dinh caa tham sb
Bitangency angle 1a 20 °. N6i chung, véi gié tri ndy, SolidCAM s& phat hién tat ca
cac goc ma khong c6 duong cong va vai ban kinh Iugn nho hon ban kinh cong cu.
Pé phat hi¢n cac goc voi ban kinh cong I6n hon béan kinh cong cu, ban co thé sir
dung tham s Overthickness hozc giam gia tri goc Bitangency. Luu ¥ rang giam
c4c gia tri goc Bitangency c6 thé dan dén sy xuat hién cua viéc gia cong khdng can
thiét.

Bitangency angle

Overthickness
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Théng s6 nay cho phép ban xac dinh mot d6 day khac c6 thé dugc tam thoi ap
dung cho céc cong cu ngoai Wall offset binh thuong. Ban c6 thé sir dung tham sé
Overthickness dé tao ra mot duong dan cong cu doc theo cac nguyén lidu c6 béan
kinh 16n hon ban kinh céng cu. Vi du: néu ban c6 mot goc c6 ban kinh 8 mm va
ban muén tao duong dan cdng cu Pencil doc theo cong cu niim va c6 dudong kinh
10 mm, ban c6 thé dit gia tri Overthickness 1a 4 mm. Pudng di cua cong cu bt chi
duoc tinh toan cho mot dung cu c¢6 duong kinh 18mm (s& phat hién ra phan nguyén
liéu nay) va sau d6 chiéu tro lai bé mit dé tao duong dan cho cong cu duong kinh
10mm. Vi day la mét gia tri bu lai, n6 duoc chi dinh theo cach chinh xac nhu cac
d6 léch khac, ngoai trir né dugc thém vao kich thudc cdng cu dugce xac dinh, ngoai
bat ky bu dap bé mat nao, trong qua trinh tinh toan

6.6.13 Parallel pencil milling

Parallel pencil milling 1a su két hop cua chién lugc Pencil va chién lugc 3D
Constant Z. O giai doan dau tién, SolidCAM tao ra mot con dudng cong cu Pencil.
Sau d6, duoc tao ra dé tao budc 3D Constant ; cac duong di dugc tao ra nhu la
mét sb hiéu sé & ca hai mat caa Pencil milling. N6i cach khéc, chién lugc Parallel
pencil milling thuc hién budc 3D Constant trong qua trinh gia céng bang cach sir
dung céc phay Pencil 1am duong gidi han dé xac dinh hinh dang cua cac duong di.

Piéu nay dic biét hiru ich khi cac cong cu cat trude do da khong thé gia cong tat ca
cac ban kinh goc bén trong dé . Cac vong lap da duoc tao ra bai chién Iugc nay sé
duoc di tir bén ngoai vao trong goc, tao ra bé mat hoan thién.
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Pencil milling parameters

Céc tham sd Pencil milling dugc xac dinh qua trang cho phép ban xac dinh Pencil
miling (xem chu dé 6.6.12).

& HSM Parallel Pencil milling operation ? X
Technology Operation name Template
Cratmiris ) [Foime o ST — Y
. & Geometry Passesl Edit Passes /] Advanced
o Ei' Tool Passes Limits
By target ~
Wall offset: D
Floor offset: IZI
[ Tolerance: 0.01 - Delta:
Contact areas only
Overthickness: D
Point reduction
am Bitangency angle:
a8 [EAFit arcs
[ 1olerance: 0.002
0.002 I 0.01
CL | 6ol Go@
DR 8w e @ 3l

3D Constant step over parameters

Trang Passes xac dinh cac thong sb ciia budc Constant 3D qua Passe (xem chu dé
6.6.11)

6.6.14 3D Corner offset

Chién lugc bl trir goc 3D tuwong tu nhu chién Parallel pencil milling. Chién lugc
nay ciing 1a mot su két hop caa chién luoc Phay Pencil va Buéc 3D Constant qua
chién lugc. SolidCAM tao dudng dan cua céng cu Pencil va sir dung nd cho budc
3D Constant trong qué trinh tao vong. Nhing lan vuot qua nay duoc tao ra nhu
nhitng 1an bu trir tir nhitng phay Pencil. Trai nguoc vai chién lugc Parallel pencil
milling , s6 lwong do léch khong duoc dinh nghia bai nguoi dung, nhung dugc xac
dinh mot cach ty dong theo cach ma tat ca cac mé hinh bén trong mot ranh giéi s&
duoc gia cong.
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Trong chién luoc két hop nay, ban xac dinh céac théng sb gia cong Pencil va 3D
Constant qua c4c tham sé trong hai trang riéng biét.

6.6.15 Prismatic Part

& HSM Prismatic Part machining operation ? x
Technology Operation name Template
[Prisrnaﬁc Part machining v] | HSM_Prismatic_target v| =i =S | | E\ E%
""" @ Geometry F'assesl Smoothing | Adaptive step downl Edit Passesl ] Advanced
""" Eil Tool Passes Limits
------ & Constraint boundaries
...... g By target v
""" . N
all offset: & 1} |0
------ |(__)| Motion control ZTop | ‘ Delta: ‘ |
------ gk Misc, parameters i D
Floor offset: Z-Bottom | -73 ‘ Delta: ‘ 0 |
(] Tolerance: 0.01
Step down angle: | 0° | | s0® |
0.01 I 0,002
Step over angle: | 0° | | 30° |
Step down: Contact areas only
am
am Step aver: 0.33333 Point reduction
Offset type: Both ~ FiEE
[ Tolerance: 0.002
(] smoothing 0.002 I 0.01

DR PR 8w il
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Chién lugc gia cong Prismatic Part duoc thiét ké dic biét cho viéc hoan thién
nhanh cé&c bo phan lang tru. Chién luoc nay bao gom cong nghé Constant Z va 3D
Constant Step Over bang cach tich hop hai chién lugc nay vao mét chirc ning
thdng minh cua viéc gia cong bang lang tru. Sy khéc biét tir Constant Z két hop véi
3D Constant Step over chién lugc nhu sau: trong chién lugc két hop, cac chién
luge dugce thuc hién lién tuc. Trong chién lugc gia cong Prismatic Part, viéc gia
cong dugc thyuc hién theo thir tu ciia cac thanh va cdc mit phang trén truc Z.

Step down

Tham s6 nay dinh nghia miic Z ctia khoang céach gitra lan xubng dao trong gia céng
Constant Z.

Step over

Thong s6 nay xac dinh khoang céch gitra 2 lan dich dao lién ké dugc do doc theo
bé mit.

Offset type: Tuy chon nay cho phép ban xac dinh mot sy bu dap giira cac gia tri
Constant Z lién ké. Khi lra chon Upper, gia tri Constant Z trén duoc bu dap va cit
tia dé vuot qua Constant Z thap hon. Khi lya chon Lower, gi4 tri Constant Z vuot
qua duoc bu dap va cit tia dé vuot qua trén Constant Z. Khi ca hai lya chon dugc
chon, ca hai déu dugc bu dap véi nhau

6.6.16 Combined strategy

Constant Z combined with Horizontal strategy
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Trang Constant Z Passes xac dinh cac thong so cua chién lugc gia cong Constant
Z.

& HSM Combine Constant Z with Horizontal machining ? X

Technology Cperation name Template
el e i S — S

""" & Geometry Passes | Smooﬁ'lingl Adaptive step down' Edit Passes' Advanced

""" Ei' Taol Passes Limits

------ % Constraint boundaries

------ g Constant Z passes By target >

------ @ Link: wall offset: D o o

------ g Horizontal passes Z-Top | | Delta: | |

""" g Lk FECCiEs D z8attom | |73 | peja; |0 |

------ |(__,| Motion control

...... gk Misc, parameters [ Tolerance: oo

e [T ][]
0.01 I 0.002
Contact areas only
Point reduction
s Step down: 0.33333 [1Fit arcs
e : [ Tolerance: 0.002
[ smoothing '
0,002 I 0.01

BERERE 8 % 5 g

Trang Horizontal passes xac dinh cac théng sé caa chién luoc gia cong theo chiéu
ngang.

& HSM Combine Constant Z with Horizontal machining ? X
Technology Operation name Template
Combine CorstantZ W | HSM_COMEINE_CZ_CZF _target V| == l:l B

@@ Geometry Passesl Smoothlngl [] Advanced

Ei' Tool Passes Limits

% Constraint boundaries

g Constant Z passes By target hd

-~ Link Wall offset: D

g Z-Top D Delta: D
@ Link Floor offset: I:l

|‘__,| Mation contral [ Tolerance: 0.01

- g Misc. parameters

oot I g2 Point reduction
Min, Offset: Fitarcs
[Jrolerance: 0,002
as [[IMax. Offset 12.6
e 0.002 0.01
Smoothing I

|:| Detect core areas

[Jrefine corners

R R 8w w o = 3
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Cac thong sb sau duoc xac dinh trén trang Constant Z Passes dugc ty dong gan Voi
cung mot gid tri trén trang Horizontal pass:

« Wall offset (see topic 6.1.1)

* Floor offset (see topic 6.1.2)

« Tolerance (see topic 6.1.3)

* Limits (see topic 6.1.8)

» Smoothing parameters (see topic 6.2)

« Adaptive step down parameters (see topic 6.3)

« Edit passes parameters (see topic 6.4)

Khi cac théng sé nay dugc chinh sta trén trang Constant Z passes, gia tri cia
ching s€ dugc cap nhat tu dong trén trang Horizontal passes. Nhung khi chinh
stra trén céc trang Horizontal passes, C4c gia trj trong trang Chuyén tiép Constant
Z van khong thay doi. Hai trang lién két nam dudi cac trang Constant Z passes va
Horizontal passes thé hién céc lién két co lién quan cho mdi chién lugc nay. Trén
trang Horizontal passes, co tab Machining order cho phép ban xac dinh thir tw
ma trong d6 viéc Constant Z va Horizontal sé duogc thuc hién. Tuy chon mac
dinh la gia céng trudc Constant Z. Khi céng cu da hoan thanh viéc thuc hién cac
budc di cua chién luge gia cong dau tién, nd di dén mic tinh toan bu trir, sau do
giam xudng tro lai bé mat gia cong dé tiép tuc chién luogc tiép theo.
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* H5M Combine Constant Z with Horizontal machining >

Technology Operation name Template
Combine ConstantZ " | HSM_COMBINE_CZ_CZF_target - | B ] E
""" P Geometry GEnEraII Ramping Strategyl Retractsl Leadsl Machining urderl [#] Advanced
...... Eﬂ Toal Retract
% Constraint boundaries (® Climb milling
...... g Constant Z passes [ start from home point
______ B Link () Conventional milling
i [JReturn to home point
------ g Horizontal passes () Bi-directional
...... o=
o i L xrz: |0 [ [
______ "—_)I Motion control Minimize reverse linking
------ gk Misc. parameters Minimize full wide cuts Optimized dearance level ~
Clearance level
[CLink by ZHevel Safety distance: 5
an Link per duster
o [ink pe
[Juse dynamic stock Start hint

) " a4 74
Min. profile diameter: 15.4 Pick position - -

PR 8% & Bl

Constant Z combined with Linear strategy

Trang Constant Z Passes xac dinh céc théng sb cua chién lugc gia céng Constant
Z.

& HSM Combine Constant Z with Linear machining ? pad
Technology Operation name Template
Conbine Constantz_w ] [HSM_COMBINE_CZ Lin_forget e [ ] B o
""" @ Geometry Passesl Smoothing | Adaptive step downl Edit Passesl Advanced
""" Eﬂ Tool Passes Limits

----- & Constraint boundaries

----- g Constant Z passes By target ~
@ Link Wall offset: D

..... ik : L]
o= Floor offset: Z-Bottom Delta: D

[JTolerance: 0.01

ot g . g

Contact areas only

Paint reduction

s Step down: 0.33333 [Fit arcs

[]5moothing [CITolerance: 0.002

0.002 I 0.01

R 8 e B 2 2

Trang Linear Passes dinh nghia cac tham sb ctia chién lugc Gia cong tuyén tinh.
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& H5M Cembine Constant Z with Linear machining 7
Technology Operation name Template
Combine Constantz_ W) [HSM_COMBINE C2 Lin target Jes | E W

@ Geometry Passesl [] Advanced

Ei' Tool Passes Limits
% Constraint boundaries

g Constant Z passes

By target ~
Wall offset:

B Link D

= Foar ofet . zrop ([0 Joem [0 ]
Linear passes

ﬂé Link [ Tolerance: 0.01

|(__,| Motion contral

0.01 0.002
ok Misc, parameters I
Scallop: 0 CoAngle:

Step down:
am ? Contact areas only
as Pass extension: D

[ Tangential extension Point reduction

Fit arcs

Define angle by

(®) value [ Tolerance: 0.002

OLine Define 0.002 I 0.01

RS B = B
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Cac thong sb sau duoc xac dinh trén trang Constant Z Passes duoc ty dong gan céc
gia tri twong tu trén trang Linear Pass:

« Wall offset (see topic 6.1.1)

* Floor offset (see topic 6.1.2)

« Tolerance (see topic 6.1.3)

* Limits (see topic 6.1.8)

» Smoothing parameters (see topic 6.2)

» Adaptive step down parameters (see topic 6.3)

« Edit passes parameters (see topic 6.4)

Khi cac théng sé nay dugc chinh stra trén trang Chuyén tiép Constant Z, gia tri
cua chung sé duoc cap nhat tu dong trén trang Linear pass. Nhung khi dugc chinh
stra trén trang Linear pass, CAc gid trj trong trang Chuyén tiép Constant Z van
khong thay doi. Hai trang Lién két nam dudi cac mau Chuyén tiép Constant Z va
cac trang Linear pass xac dinh céac lién két cd lién quan cho mdi chién lugc nay.
Trén trang lién két cho Linear pass, c6 mot thé Ordering Machining cho phép ban
xac dinh tha tu ma trong do viéc gia cong Constant Z va Linear s¢ dugc thuc hién.
Tuy chon mac dinh la Constant Z First. Khi cong cu da hoan thanh viéc thuc hién
cac bude di cua chién luoc gia cong dau tién, nd di dén mic Do thanh toan bu tri,
sau do giam xudng tro lai bé mat gia cong dé tiép tuc chién lugc tiép theo.
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* H5M Combine Constant Z with Linear machining 7
Technology Operation name Template
(Cconbne consantz_ ] [s_cOMBINE G2 i torget gl RN

: . Geometry Generall Rampmgl Shahegyl Retracls' Leadsl Machining orderl Ad"a"‘fd

i ool Direction Retract
% Constraint boundaries

g Constant 7 passes
ﬂ Link (®) Bi-directional [CIreturn to home paint
g Linear passes

() One way Reverse [[]start from home point

: xvz: |0 0 L
B
'(:)l Motion control
5 : Optimized dearance level il
oo Misc, parameters 4
O
rder passes Clearance level
[Jreverse order
Safety distance: 5
[ simple ordering v
@2 Stay on surface within: 17.5 starthint

= T .

ERBERE S o 2 a3

Constant Z combined with 3D Constant Step over strategy

Cac thong sb chién luoc Constant Z Passes xac dinh cac théng sé cua chién luoc
gia cong Constant Z.

& HS5M Cembine Censtant Z with Constant Step over machining ? X
Technology Operation name Template
Combine Constantz_ ] [ HSM_COVBINE 7. Cs_target e ] B o
. Geometry Passes | Smaoﬂ'nngl Adaptive step dawn' Edit Passes' Advanced
EI' Tool Passes Limits
@ Drive boundaries
(&) Constraint boundaries By target e
g Constant 7 passes wall offset: D
g Constant Step over Floor offset: D -
] 0.01
E,' Motion control TEEETEE '
gk Misc. parameters 0.01 0.002 =
I Contact areas only
@ 5 Point reduction
am Step down: 0.33333 [AFitarcs
-] ]
[ 5moothing [ Talerance: 0.002
0.002 I 0.01

ER e 8 e B 2 8

Constant Step over passes xac dinh cac thong sé cua 3D Constant Step over trén
chién lugc gia cong.
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& HSM Combine Constant Z with Constant Step over machining 7
Technology Operation name Template
e Y — L

@ Geometry Fasses} Advanced
Ei' Tool Passes Limits
@ Drive boundaries
% Constraint boundaries By target v
S Constant Z passes wall offset: D
g " Floor offset: l:l
P [ rolerance: 0.01 ottom Delta:
|(;| Motion control
A Mic parameters | T O | E
Horizontal step over: Contact areas only

< > y
= Vertical step over: Point reduchion
as

Fitarcs
Tolerance: 0.002
[[] Adaptive Variable Side St=p d
0.002 I 0.01
CL | Ca Gol Go®
B R g e B & 3

Cac théng s6 sau duogc xac dinh trén trang Constant Z Passes duoc ty dong gan cac
gia tri tuong tu trén trang Constant Step over passes:

« Wall offset (see topic 6.1.1)

* Floor offset (see topic 6.1.2)

« Tolerance (see topic 6.1.3)

* Limits (see topic 6.1.8)

« Smoothing parameters (see topic 6.2)

« Adaptive step down parameters (see topic 6.3)

« Edit passes parameters (see topic 6.4)

Khi cac théng sé nay dugc chinh stra trén trang Constant Z, gia tri cia chling s&
duoc cap nhat ty dong trén trang Constant Step over. Nhung khi dugc chinh stra
trén trang Constant Step over, cac gia tri trong trang Constant Z van khong thay
d6i. Hai trang lién két nam dudi dudng di Constant Z va Constant Step trén trang
xac dinh cac lién két co lién quan cho mdi chién luoc nay. Trén trang Link cho
Constant budc qua cac budce di, c6 mot thé Ordering Machining cho phép ban xac
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dinh thir ty ma Constant Z va Constant Step Over qua trinh gia cdng sé dugc thuc

hién. Tuy chon mac dinh la Constant Z First. Khi cong cu da hoan thanh viéc thuc
hién cac budc di cua chién lugc gia cong dau tién, né di dén mac Do thanh toan bu
trir, sau d6 giam xudng tré lai bé mat gia cong dé tiép tuc chién luoc tiép theo.

& HSM Combine Constant Z with Constant Step over machining ? *
Technology Cperation name Template
el o T T e—
. Geometry General l Ramping} Strategy] Retradsl Leads ] Advanced
-~ §] Tool Retract
@ Drive boundaries
.2y Constraint boundaries (®) Climb miling [ start from home point
g m"t Zpasses () Conventional milling [[JReturn to home point
g
g Constant Step over O si-directional wyz: 0 0 1
@E Link [CLink by Z4evel
"__)l Motion control
... g Misc, parameters
Min. profile diameter: 5.4 Optimized dearance level -
10
< > Refurbishment Sear -
== Min. pass length: 0.02 Safety distance: 3
Safety Start hint
Max. sock thckness: | 19999 pikpositon

PR ERE 8 % B & 2l

Constant Z combined with 3D Corner offset strategy

Constant Z Passes xac dinh c4c thong sé cua chién lugc gia cong Constant Z, duwgc
st dung dé gia cbng ban tinh va tinh cac khu vuc doc.
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& HSM Combine Constant Z with 3D Comer Offset machining

Technology Operation name Template
Combine Constantz W | HSM_COMBINE_CZ_Ofcut_target v| == I:I B
&P Geometry Passes 1 Smoothing | Adaptive step down] Edit Passes] Advanced
Eﬂ Tool Passes Limits
& Constraint boundaries
= Jconstant 2 passes By target =

- Link Wall offset: D 2Top D Delta: D

g Pencil passes

g Corner Offset passe Floor offset: D m -?
’ iR s : D
Ui - Delta:
E : [ Tolerance: 0.01
-----‘! Motion control ’

- g Misc, parameters 0.01 I 0.002 (o=

Contact areas only

< > Point reduction
am Step down: 0.33333 [ Fitarcs
am
[] smoathing [ olerance: 0.002
0.002 I 0.01

R R 8 % B B 2l

Pencil Passes xac dinh céc théng sb cua chién lugc phay Pencil, duoc st dung dé
loai bo vat liéu doc theo goc bén trong va duong cong vai ban kinh nho ma khong
hét trong cac hoat dong trudc

& HSM Combine Constant Z with 30 Corner Offset machining ? X
Technology Operation name Template
Combine Constantz W | HSM_COMBINE_CZ_OfCut_terget " | == I:l E\ HL}
- P Geometry Passes] Edit Passes Advanced
. Eil Todl Passes Limits
& Constraint boundaries
-6 Constant Z passes By target -

Wall offset: l:l Z-Top D Delta: D
1]

- b ¥y Floor offset:
- Link [ Tolerance: 0.01 - Delta:

'Ell Motion control
001 ooz B GO | E
o b pamnetrs i [ 1= ]

Contact areas only

Overthickness: l:l
< > Point reduction
[ 1] Bitangency angle:
a8 Fit arcs
[ rolerance: 0.002
0.002 I 0.01

ENTA = A Y T e 2 ¥

Trang Corner Offset passes xac dinh cac théng s6 caa chién luoc gia cong goc
Goc 3D, duoc sir dung dé gia cong tat ca cac ban kinh goc bén trong dén kich
thudc.
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& HSM Combine Constant Z with 3D Corner Offset machining ?
Technology Operation name Template
Combine ConstantZ W | HSM_COMBINE_CZ_OfCut_target V| (== l:l B 9.
-~ Geometry Passes ] Advanced
Ei' Toal Passes Limits
& Constraint boundaries
g Constant Z passes From Pencil passes ~
G Link Wall offset: 0

Floor offset: 0
P Link [ rolerance: 0.01 Delta:

I‘__,I Motion control

0'01 ne S CON |
-~ o Misc, parameters I Angle: _ -
Horizontal step over: Contact areas only

< >
Vertical step over:
== Paint reduction
Fitarcs
. . [ Tolerance: 0.002
[[] Adaptive variable Side Step
0.002 I 0.01

SRR I B8l

Hai trang Link, dugc dat dudi sy chuyén tiép Constant Z va Géc Phép Offset
chuyén cac trang, xac dinh lién két cua dudng dan cdng cu cho mdi chién lugc nay.
Trong trang Link cho Corner Offset passes, bang Machining order cho phép ban
xac dinh tha tuy ma trong d6 Constant Z va Corner offset qua sé dugc thuc hién

& HSM Combine Constant Z with 3D Corner Offset machining ? X
Technology Operation name Template
Combine Corstantz W | HSM_COMBINE_CZ_OfCut_target V| g e l:l [EER N
. Geometry Generall Ramping] Slrategy] Retracis] Leads] Machining order] Advanoed
EI' Tool Direction Retract

&8 Constraint boundaries
g Constant Z passes
@ Link (O Bi-directional [JReturn to home point

g Pencil passes

(®) One way [JPrefer reverse [ start from home paint

xyz: |0 0 1

g ner Offset passe
If,l on control Optimized dearance level ~
i Order passes

Pk Misc. parameters = Clearance level

[IFrom first pass
i - I
a D [1slands at same time SRy EEEE

an []simple ordering
LU Start hint

B R 8 o B & 3
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Khi cdng cu da hoan thanh viéc thuc hién cac budce di cua chién Iugc gia cong dau
tién, n6 di dén muc tinh toan todn bu trir, sau d6 giam xuong tro lai bé mat gia
cong de tiep tuc chién luoc tiep theo

6.7 Calculation Speed

Céc duong dan caa dung cu cho ba loai dung cu co ban (may gia céng, dau miii va
mili) duoc tinh todn bang cac thuat toan gia cdng hoan toan khac nhau. Biéu nay c6
nghia 1a téc d6 tinh toan c6 thé khac nhau cho cting hoat ¢ong va hinh hoc, nhung
v&i mot loai cdng cu khéc. Vi du, stir dung mot céng cu miii khoan ¢ ban kinh goc
nho hon s& cho két qua thoi gian tinh toan 1au hon. Téc d6 tinh toan phu thudc vao
d6 dung sai. Thiét lap d6 dung sai cho mot duong dan cong cu xéac dinh gia tri
truong hop xau nhat; sy dung sai thuc té c6 thé, trong mot sé truong hop, sé chat
ché hon dang ké. Piéu nay dic biét ding d6i vai cac cong viée gia cong dudng
vién Contour va céc hoat dong gia cong lién tuc Z khi s dung mot dung cu miii
khoang c6 ban kinh géc nho. Cac két qua thuong chinh xac hon yéu cau va tinh
toan cham hon.




