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List of V-UP Functions
1 . De ve lo p m e n t  o f Fu n ct io n s  fo r  S h o r t e n in g  CAM Op e ra t io n  
Tim e

 ◎ Im prove m e nt  of ca lcula t ion  proce ss  lis t s  ( im prove m e nts  for  cre a t ing  ne w lis t ,  
a ddit ion  of com m on se t t ings ,  a ddit ion  of d isp la y colum ns ,  e tc. )

 ◎ Autom a t ion  of re se t  color  for  Solid  Displa y
 Im prove m e nt  of Mult i support
 ◎ Show tool sha pe
 Inform a t ion  (Ent ity):  Displa y of profile s  use d
 Effe ct ive  le ngth  s ta nda rds  im ple m e nte d  for  sa fe ty d is ta nce  he ight s  of tools
 Im prove m e nt  of Tooling  DB funct ions  (a ddit ion  of d isp la y colum ns  for  ne ck a ngle s ,  

im prove m e nt  of input  for  Mult i- t a pe r ,  e t c. )

2 .  En h a n ce m e n t s  a n d  I m p r o ve m e n t s  o f Cu t t in g  Pa t h s
 Enha nce m e nt  of fine  a nd pre cis ion  funct ions  (Z-Le ve l High Efficie ncy Rough Cut t ing ,  Z-

Le ve l Fin ish ing)
 Enha nce m e nt  of Z-le ve l Fin ishing funct ions  (Support  for  sphe rica l le nse s)
 Low Lying Proce ss ing  (Va ria ble  p it ch  pa th)
 Low Lying Proce ss ing  (Enha nce m e nt  of corne r proce ss ing)
 ◎ Z-le ve l low a ngle  fin ish ing:  Spira l cu t t ing
 ◎ Sca le  ca lcula t ion:  Enha nce m e nt  of supporte d  cut t ing  m ode s
 Sca nning-line  cut t ing:  Support  for  fille t
 CL-5x Editor  - Com pone nt  poin t  re a rra nge m e nt  
 ◎ Enha nce m e nt :  Curve  Cut t ing
 Im prove m e nt  of 5Axis  Conve rs ion  (Auto)
 Enha nce m e nt  of cut t ing  m ode s  whe n us ing  Ba rre l Cut te r  Tool
 Othe r funct ion  e nha nce m e nt / spe cifica t ion  cha nge s
 ◎ 2.5D Side  Cut t ing:  Support  for  sp ira ls
 2.5S a pproa ch:  Avoid  in te rfe re nce  with  surfa ce s
 ◎ 2.5D Rough Cut t ing:  La s t  Ste p  Ove r
 ◎ 2.5D Side  Cut t ing:  La s t  Ste p  Ove r,  La s t  Ste p  Down
 ◎ 2.5D Re -m a chining:  Com bine  proce ss ing
 Hole :  Support  for  Cross  Hole  Drilling  us ing  a  gun drill
 ◎ Hole :  Circula r  Hole -wa ll Cut t ing:  He lica l cu t t ing
 Hole :  He lica l t a pping:  Support  for  orig ina l contour
 Hole :  Ent ity (Cre a te  All) :  Cre a te  work p la ne
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List of V-UP Functions

3 . En h a n ce m e n t  o f Cu t t in g  fo r  La r g e / 3 D Ob je ct s
 Addit ion  of Re -m a chining a re a  com m a nds
 ◎ Me rge  solid  from  CAM-TOOL m a in  unit
 ◎ Re -m a chining:  Output  pe ncil pa th
 Im prove m e nt  of conne ct ing  m ove

4 . Ot h e r  Fu n ct io n  En h a n ce m e n t s
 Anim a t ion (Mult i type )
 CL Editor:  Loa d polygon e nt ity
 Ma chining proce ss lis t :  Enha nce m e nt  of NC output  de st ina t ion
 In it ia l se t t ings for “Sa ve  a s type ”
 Enha nce m e nt  of support  for m pf output  va ria ble s
 Bina ry support  for m pf file s  a nd m a chine  file s
 ◎ Ve ricut  I/ F:  Output  of work/ jig  sha pe
 OM Inspe ct :  Proje ct ing  d ire ct ion  of point  to  inspe ct

5 . Lin k a g e  w it h  Ho s t  CAD
 Support  for RGB colors

6 . S u r fa ce  P lu s
 Enha nce m e nt  of Fill Surfa ce

7 . Ad d it io n  o f Ne w  Op t io n  Fu n ct io n s
 Addit ion  of Edit  Polygon funct ions

8 .  En h a n ce m e n t  o f Tra n s la t o r  Fu n ct io n s
 IGES Im port :  Conve rsion of Ent ity106 e le m e nts to  point s
 IGES Im port :  Conve rsion of Ent ity406 st rings to  la ye r com m e nts
 Pa ra solid  Im port :  Support  for x_b e xte nsion in  file  “Ope n” a nd “Add”
 RBG support  for DXF Export

2



1 . De ve lo p m e n t  o f Fu n ct io n s  fo r  
Sh o r t e n in g  CAM Op e r a t io n  Tim e s

3

 ◎ Im prove m e nt  of ca lcu la t ion  p roce ss  lis t s  ( im prove m e nts  for cre a t ing  ne w 
lis t ,  a dd it ion  of com m on se t t ings,  a dd it ion  of d isp la y colum ns,  e tc.)

 ◎ Autom a t ion  of re se t  color for Solid  Disp la y
 Im prove m e nt  of Mult i support
 ◎ Show tool sha pe
 In form a t ion  (En t ity) :  Disp la y of p rofile s  use d
 Effe ct ive  le ng th  s ta nda rds im ple m e nte d  for sa fe ty d is ta nce  he igh ts  of tools
 Im prove m e nt  of Tooling  DB funct ions (a dd it ion  of d isp la y colum ns for ne ck 

a ng le s ,  im prove m e nt  of inpu t  for Mult i- ta pe r,  e tc.)



V15.1

Ca lcu la t io n  P r o ce s s  Lis t

4

◎ ◎ ◎
CAM

Ove r vie w

Fu n ct io n s  w e r e  a d d e d  a n d  im p r o ve m e n t s  w e re  m a d e  t o  ca lcu la t io n  p r o ce s s  lis t s .  Th e s e  fu n ct io n s  s im p lify  
t h e  w o r k  fo r  co n fig u r in g  m u lt ip le  s e t t in g s  a n d  a ls o  im p r o ve  o p e r a b ilit y .

1 .  I m p r o ve m e n t  o f Cr e a t e  Ne w  Ca lcu la t io n  P r o ce s s  Lis t

2 .  Ad d it io n  o f Co m m o n  S e t t in g s  Fu n ct io n  fo r  To o l I n it ia l P o s it io n ,  Cle a r a n ce  Z

3 .  Ad d it io n  o f Re la t ive  Va lu e  Fu n ct io n  fo r  To o l I n it ia l P o s it io n

4 .  S w it ch in g  Be t w e e n  Co m m o n  S e t t in g s  a n d  I n d iv id u a l S e t t in g

5 .  CAM En v ir o n m e n t ,  Co m m o n  S e t t in g s  fo r  I n p u t  o f Ca lcu la t io n  P r o ce s s  Lis t

6 .  Co lle c t ive  Ch a n g e  o f Mu lt ip le  P r o file  Na m e s

7 .  Ad d it io n  o f " Op e n  All"  a n d  " Clo s e  All"  in  Ca lcu la t io n  P r o ce s s  Lis t

8 .  " S e le c t  S p e cifie d  S h a p e "  o f Act ive  P r o file

9 .  Ad d it io n  o f I t e m s  in  Co n t r o l Ca lc .  Mo d e :  " Effe c t ive  le n g t h " ,  " Min im u m  Z" ,  " S t a r t  Z" ,  " En d  Z" ,  " Ma ch in e  co m p e n s a t io n "

1 0 .  Ch a n g e  o f S p e cifica t io n s  fo r  Op t im iza t io n  S t a t u s  in  S e t t in g  To o l Dia m e t e r  Co m p e n s a t io n ,  Ad d it io n  o f " Ma ch in e  

co m p e n s a t io n "  I t e m

1 1 . Mis ce lla n e o u s

Funct ion  Ite m s



V15.1

Ca lcu la t io n  P r o ce s s  Lis t
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◎ ◎ ◎
CAM

1 . I m p r o ve m e n t  o f Cr e a t e  Ne w  Ca lcu la t io n  P r o ce s s  Lis t

*Loads names defined in 
CAM environment

Until V14.2
1. Calculation Process List "New"

2. Create Work

3. Register Work in Calculation Process List

4. Create Product Shape

5. Register Product Shape in Calculation 
Process List

V15.1

Se t t in g - r e la t e d  w o r k s  fo r  five  it e m s  r e q u ir e d

By m e r e ly r e g is t e r in g  a  p r o file ,
it  is  n o w  p o s s ib le  t o  e x e cu t e  u n t il o p t im iza t io n  ca lcu la t io n
( * Aft e r  s e t t in g  s h a p e s  t o  t h e  p r o file )

Work and product shape name reflected

Until V14 .2 ,  in it ia l work sha pe s a nd  p roduct  sha pe s we re  re g iste re d  a fte r cre a t ing  a  ca lcu la t ion  p roce ss lis t .  Howe ve r,  in  
V15 .1 ,  it  is  now possib le  to re g iste r sha pe s whe n  cre a t ing  a  ca lcu la t ion  p roce ss lis t ,  wh ich  re duce s the  num be r of 
ope ra t ions pe rform e d  un t il e xe cu t ion  of op t im iza t ion  ca lcu la t ion .

S e t t in g - r e la t e d  w o rk s  co n s o lid a t e d

Ope ra t ions re qu ire d  to e na b le  op t im iza t ion  ca lcu la t ion  
a re  re duce d!!

Re s u lt s  o f Cr e a t e  Ne w  Ca lcu la t io n  P r o ce s s  Lis t
*

Folde r:  V15 .1 \ V15 .1 -DEMO-01
De m o m ode l file :  V15 .1 -DEMO-01 .gm d
LAY sha pe s:  1 ,  2 ;  tool pa th  bounda ry:  3 ;  work:  5
Te m pla te  file :  V15 .1 -ENZAN_001 .gm t



V15.1

Ca lcu la t io n  P r o ce s s  Lis t
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◎ ◎ ◎
CAM

2 . Ad d it io n  o f Co m m o n  Se t t in g s  Fu n c t io n  fo r  To o l I n it ia l Po s it io n ,  Cle a r a n ce  Z

A com m on se ttings function ha s been a dded.  This function se ts the  "Tool initia l position" a nd "Clea ra nce  Z" to  a n entire  ca lcula tion process list in  
the  V1 4 .2  form a t in  which ea ch profile  ha s a n individua l "Tool initia l position" a nd "Clea ra nce  Z".

Ab s o lu t e  co o r d .

3 .  Ad d it io n  o f Re la t ive  Va lu e  Fu n c t io n  fo r  To o l I n it ia l Po s it io n

The tool initia l position is de te rm ined by re fe rencing the re la tive position from
the bounda ry of the se t work sha pe .

Relative distance

Wo r k  s h a p e
b o u n d a r y

Re la t ive
d is t a n ce

Folder:  V1 5 .1 \ V1 5 .1 -DEMO-0 1
Ca lcula ted m ode l file :  V1 5 .1 -DEMO-0 1 .gm d
Ca lcula tion process list:  V1 5 .1 -0 1 -ENZAN_ RESET.gc2

Re la t ive  co o r d .

Switch

When common settings are 
applied, the background 

color is gray

Corresponds to locate 
instructions

Corresponds to locate 
instructions
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4 . Sw it ch in g  Be t w e e n  Co m m o n  Se t t in g s  a n d  I n d ivid u a l Se t t in g :  "Ch a n g e  CAM Se t t in g s "

Se le c t  t a r g e t  p r o ce s s  - >  la u n ch  s e t t in g s

Ch a n g e  CAM Se t t in g s

Switching be tween com m on se ttings a nd individua l se tting is  now possible  with "Cha nge  CAM Se ttings".

" I n d ivid u a l s e t t in g "  OFF "I n d ivid u a l s e t t in g "  ON

Folder:  V1 5 .1 \ V1 5 .1 -DEMO-0 1
Ca lcula ted m ode l file :  V1 5 .1 -DEMO-0 1 .gm d
Ca lcula tion process list:  V1 5 .1 -0 1 -ENZAN_ RESET.gc2

Se lection process
->  Com m on se ttings

Se lection process
->  Individua l se tting

Corresponds to locate 
instructions

Corresponds to locate 
instructions

Ca lcu la t io n  P r o ce s s  Lis t
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(1) Ba se  na m e  for ca lcu la t ion  p roce ss lis t  (Whe n  m ult ip le  lis ts  a re  
cre a te d ,  num be rs a re  a dde d

se que n t ia lly.)
(2 )  Absolu te / re la t ive  coord ina te  se t t ings a nd  in it ia l tool posit ion  
for com m on  se t t ings
(3 )  Switch ing  be twe e n  com m on  se t t ings/ ind ividua l se t t ing  whe n  
re g iste ring  ca lcu la t ion  p roce ss lis t

Re g iste ring  the  file na m e  a nd  in it ia l va lue s in  the  e nvironm e nt  se t t ings re duce s the  ite m s to 
inpu t  whe n  cre a t ing  a  ne w ca lcu la t ion  p roce ss  lis t .

5 .  CAM En vir o n m e n t  De t a ile d  Se t t in g s

Folde r:  V15 .1 \ V15 .1 -DEMO-01
Ca lcu la te d  m ode l file :  V15 .1 -DEMO-01 .gm d

Se t t a b le  it e m s

1. Work na m e  re g iste re d  to ca lcu la t ion  p roce ss lis t
(2 )  Product  sha pe  na m e  re g iste re d  to ca lcu la t ion  p roce ss lis t
(3 )  Au to se t t ing  of work m e sh  wid th

(1)

(2)

(3)

(1)
(2)

(3)

Ca lcu la t io n  P r o ce s s  Lis t
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6 . Co lle ct ive  Ch a n g e  o f Mu lt ip le  P r o file  Na m e s

7 .  Ad d it io n  o f " Op e n  All"  a n d  " Clo s e  All"  in  Ca lcu la t io n  P r o ce s s  Lis t

It  is  now possib le  to ope n  a nd  close  m ult ip le  ca lcu la t ion  p roce ss  lis t  file s  a t  once .

The  "Re na m e " funct ion  in  "Edit  Profile " ha s be e n  a dde d  to ca lcu la t ion  p roce ss  lis t s .

Ope ra t ions for ha nd ling  m ult ip le  p rofile s  
a nd  file s  ha ve  be e n  re duce d!! Folde r:  V15 .1 \ V15 .1 -DEMO-01

Ca lcu la te d  m ode l file :  V15 .1 -DEMO-01 .gm d
Ca lcu la t ion  p roce ss lis t :  V15 .1 -01 -
ProNa m e Cha nge .gc2

Ca lcu la t io n  P r o ce s s  Lis t
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8 . Se le ct  Sp e cifie d  Sh a p e  o f Act ive  P r o file

9 .  I t e m s  Ad d e d  t o  Co n t r o l Ca lc.  Mo d e
" Effe ct ive  le n g t h ",  " Min im u m  Z",  " S t a r t  Z",  a n d  " En d  Z"  a d d e d

Ad d e d  t o  t h e  e n dThe Min im um Z inform a t ion is d isp layed whe n CL
ha s be e n cre a te d .

This  com m a nd se le cts  e n t it ie s  for which  the  sha pe  is  spe cifie d  in  the  a ct ive  p rofile .

Folde r:  V15 .1 \ V15 .1 -DEMO-01
Ca lcu la te d  m ode l file :  V15 .1 -DEMO-01 .gm d
Ca lcu la t ion  p roce ss lis t :  V15 .1 -01 -ENZAN_RESET.gc2

Ca lcu la t io n  P r o ce s s  Lis t
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Folde r:  V15 .1 \ V15 .1 -DEMO-01
Ca lcu la te d  m ode l file :  V15 .1 -DEMO-01 .gm d
Ca lcu la t ion  p roce ss lis t :  V15 .1 -01 -ENZAN_RESET.gc2

For profile s  in  which  tool d ia m e te r  com pe nsa t ion  (offse t )  ha s  be e n se t ,  the  spe cifica t ions  a re  unifie d  to  be  the  sa m e  a s  tool d ia m e te r  
com pe nsa t ion  (orig ina l contour) ,  a nd the  s t a tus  for  it e m s  not  subje ct  to  opt im iza t ion  a nd the  opt im iza t ion  s ta tus  fin ish  norm a lly.  

V14.2

V15.1

1 0 .  Ch a n g e  o f Sp e cifica t io n s  fo r  Op t im iz a t io n  S t a t u s  in  Se t t in g  To o l Dia m e t e r  
Co m p e n s a t io n ,  Ad d it io n  o f " Ma ch in e  co m p e n s a t io n "  I t e m

Wa r n in g  m e s s a g e

Re vise d  2 / 14

Ca lcu la t io n  P r o ce s s  Lis t
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1 1 . Mis ce lla n e o u s

• Whe n  Con trol Ite m  pa ra m e te rs ha ve  be e n  upda te d ,  such  a s by spe cifying  m a ch in ing  da ta ,  the  spe cifica t ions ha ve  be e n  
cha nge d  to om it  che ck ove rcu t  whe n  the re  a re  no cha nge  to cu t te r pa ths,  e ve n  whe n  "Che ck ove rcu t" is  se t  to "On".

• *Until V14 .2 ,  che ck ove rcu t  wa s pe rform e d  e ve n  if the re  we re  cha nge s to Con trol Ite m  pa ra m e te rs withou t  a ny cha nge s to 
cu t te r pa ths.

Enha nce m e n t  of -V ca lcu la t ion

In it ia l Solid  Work In fo

• It  is  now possib le  to che ck work ca lcu la t ion  orig in  in form a t ion  with  "Show In it  Solid  Work In fo” a nd  “Con trol Window”.

Folde r:  V15 .1 \ V15 .1 -DEMO-01
Ca lcu la te d  m ode l file :  V15 .1 -DEMO-01 .gm d
Ca lcu la t ion  p roce ss lis t :  V15 .1 -01 -ENZAN_RESET.gc2

• The  d isp la y of ca lcu la t ion  t im e  ha s be e n  cha nge d .  000 : 00 : 00  ->  00 : 00 : 00

Ca lcu la t ion  Monitor

Ca lcu la t io n  P r o ce s s  Lis t
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Au t o m a t io n  o f Re s e t  Co lo r  fo r  So lid  Dis p la y
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◎ ◎
CAM

Ove r v ie w

Th e  co lo r  r e s e t  fu n ct io n  h a s  b e e n  a d d e d  t o  “So lid  d is p la y  ( Cg S im ) ”. Th is  fu n ct io n  d is p la ys  t h e  cu t t in g  p a r t  o f t h e  n e x t  
p r o ce s s  in  a  s in g le  co lo r ,  w h ich  m a k e s  t h e  s cr e e n  e a s ie r  t o  r e a d .  Als o ,  a  m e ch a n is m  w h ich  a u t o m a t ica lly  r e s e t s  t h e  
co lo r  w h e n e ve r  a  w o r k  s o lid  is  p a s s e d  t o  t h e  n e x t  p r o ce s s  is  p r o vid e d ,  in  o r d e r  t o  r e d u ce  t h e  o p e r a t io n s  fo r  r e s e t t in g  
t h e  co lo r  e a ch  t im e .

 I n  Mu lt i,  d iffe r e n t  co lo r s  a r e  a d d e d  t o  e a ch  p a r t  t h a t  h a s  b e e n  cu t  b y  p r o ce s s .  I t  m a k e s  h a r d  t o  fin d  ju s t  cu t t in g  
p a r t s  fo r  t h e  p r o ce s s  in  q u e s t io n  d u e  t o  t h e  a b s e n ce  o f a  co lo r  r e s e t  fu n ct io n .

 Th e  o p e r a t io n s  fo r  p e r fo r m in g  co lo r  r e s e t  a r e  t im e  co n s u m in g  w h e n  it  is  n o t  n e ce s s a r y  t o  u s e  d iffe r e n t  co lo r s  fo r  
e a ch  p r o ce s s .

V14.2

 Co lo r  r e s e t  fu n ct io n  a d d e d  t o  “So lid  d is p la y  ( Cg S im ) ”

V15.1

 Ad d e d  fu n ct io n  fo r  s w it ch in g  b e t w e e n  u s in g  d iffe r e n t  co lo r s  fo r  cu t t in g  p a r t s  fo r  e a ch  p r o ce s s  o r  a u t o m a t ica lly  
r e s e t t in g  co lo r s  a t  t h e  n e x t  p r o ce s s

Autom a t ic color  re se t  is  pe rform e d whe n che cke d ON,  a nd the  
cut t ing  a re a s  of e a ch proce ss  a re  d isp la ye d in  a  s ingle  color .

The  color  re se t  s t a te  is  re fle cte d  in  the  proce ss  whe n it  is  ove r-writ t e n  a nd sa ve d.
Cut t ing  pa rt s  d isp la ye d in  m ult ip le  colors

Folde r:  V15.1\ V15.1-DEMO-01
Ca lcula te d  m ode l file :  V15.1-DEMO-01.gm d
Ca lcula t ion  proce ss  lis t :  V15.1-01-ENZAN_RESET.gc2

V15.1-01.ENZAN_NONRESET.gc2

< CAM Environm e nt  - Work t a b>



V15.1

I m p r o ve m e n t  o f Mu lt i So lid  Su p p o r t
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◎ ◎
CAM

 Ad d it io n  o f “Re q u ir e d  flu t e  le n g t h  ( Ma x .  cu t t in g  d e p t h ) ” ca lcu la t io n  fu n ct io n

Ove r vie w

Fu n c t io n s  fo r  s u p p o r t in g  Mu lt i s o lid  w e r e  a d d e d ,  a n d  im p r o ve m e n t s  w e r e  m a d e  t o  p r o b le m s  w h e n  c r e a t in g  a  Mu lt i s o lid .
Op p o r t u n it ie s  t o  u s e  Mu lt i s o lid s  w it h  h ig h e r  s t o ck  p r e c is io n  w ill in c r e a s e .

Re quire d  flu te  le ngth

“Ma x cut t ing  de pth” output  with  Zm a p is  ne wly include d a s  “Re quire d  flu te  le ngth” for  
Mult i so lid .  It  is  now poss ib le  to  use  the se  a s  inform a t ion  in  the  e ve nt  of a n  in te rfe re nce .

 “Re q u ir e d  flu t e  le n g t h  ( Ma x .  cu t t in g  d e p t h ) ” d u r in g  t o o l in t e r fe r e n ce  is  u n cle a r
 Wh e n  cr e a t in g  Mu lt i s o lid

• Fr o n t  a n d  r e a r  s u r fa ce s  m u s t  b e  a lig n e d
• Lo ca t io n s  t o  b e  co r r e ct e d  w h e n  a  Mu lt i s o lid  co u ld  n o t  b e  cr e a t e d  a r e  

u n cle a r

V14.2  proble m s

V15.1

Folde r:  V15 .1 \ V15 .1 -DEMO-01
Ca lcu la te d  m ode l file :  V15 .1 -DEMO-01 .gm d
LAY =  1
Ca lcu la t ion  p roce ss lis t :  V15 .1 -01 -
ENZAN_NONRESET.gc2
Proce ss:  L1-RIN-08

Re vise d  
2 / 14
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Re q u ir e d  u n d e r  n e ck  le n g t h

In  Mult i,  ca lcula t ion  of the  re quire d  unde r ne ck le ngth  re quire s  usa ge  of pro t ruding le ngth  a uto  se t t ing .

P r o t r u d in g  le n g t h  a u t o  s e t t in g Sh o w  Re s u lt  o f P r o t r u d in g  Le n g t h  
Au t o  Se t t in g

Re q u ir e d  u n d e r  n e ck  le n g t h

Opt im iza t ion  Condit ion

Folde r:  V15 .1 \ V15 .1 -DEMO-01
Ca lcu la te d  m ode l file :  V15 .1 -DEMO-01 .gm d
LAY =  1
Ca lcu la t ion  p roce ss lis t :  V15 .1 -01 -
ENZAN_NONRESET.gc2
Proce ss:  L1-TZ-09  

Ho ld e r  in t e r fe r e n ce
Re vise d 2 / 14

Re vise d  2 / 14
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 I t  is  n o  lo n g e r  n e ce s s a r y  t o  a lig n  t h e  fr o n t  a n d  r e a r  s u r fa ce s  w h e n  cr e a t in g  a  Mu lt i s o lid .

Mult i so lids  ca n  be  cre a te d  e ve n with  
sha pe s  which  ha ve  both  the  front  a nd 
re a r  surfa ce s

A com m a nd she e t  is  not  d isp la ye d during  work 
sha pe  se t t ing .

 Ad d e d  a  fu n ct io n  w h ich  d is p la ys  t h e  o p e n  e d g e  t h a t  is  t h e  s o u r ce  o f a  Mu lt i s o lid  cr e a t io n  e r r o r

Exe cute  “Show Ope n Edge ”

Ope n e dge  is  cha nge d in to  a n  e nt ity 
a nd d ispla ye d (undo/ re do poss ib le )

Whe n conve rt ing  a  work in to  so lid ,
ope n e dge s  ca n  be  d isp la ye d
from  the  e rror  d ia log

Mult i so lid  cre a t ion  e rror

Right-click menu of the work 
name and product shape name

Folde r:  V15.1\ V15.1-DEMO-01
Ca lcula te d  m ode l file :  V15.1-DEMO-01.gm d
LAY =  10
Ca lcula t ion  proce ss  lis t :  V15.1-01-ProNa m e Cha nge .gc2
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 Sh o w  To o l Sh a p e

Ove r vie w

Sh o w  To o l Sh a p e  o f a ct ive  p r o file  h a s  b e e n  im p r o ve d ,  a n d  u s a b ilit y  o f 5 - a x is  m a ch in in g  co n s id e r a t io n  h a s  b e e n  
im p r o ve d  w it h  t r a ck in g  o f t h e  m o u s e  p o in t e r  a n d  a d ju s t m e n t  o f t h e  t o o l t ilt  a n g le ,  e t c.

Als o ,  it  h a s  b e e n  e n h a n ce d  t o  m a k e  it  p o s s ib le  t o  d e fin e  w o r k  p la n e s  w it h  t h e  t o o l a x is  d ir e ct io n  a s  Z- a x is  in  o r d e r  t o  
m a k e  it  e a s ie r  t o  co n s id e r  t h e  t o o l d ir e ct io n  fo r  p o s it io n a l m a ch in in g .

To o l s h a p e  t ra ck in g  t h e  m o u s e  p o in t e r

Co m m a n d  s t a r t u p  fr o m  
ca lcu la t io n  p r o ce s s  lis t

( Ca n  b e  s t a r t e d  fr o m  t h e  
r ib b o n  m e n u  o r  t o o lb a r )

Sh o w  To o l Sh a p e

Folde r:  V15 .1 \ V15 .1 -DEMO-04-5AXIS
Mode l file :  V15 .1 -DEMO-04-5AXIS.gm d
LAY =  30
Ca lcu la t ion  p roce ss lis t :  V15 .1 -04 -5AXIS-03 .gc2
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 Ad ju s t m e n t  o f r o t a t io n  a n g le  a n d  t ilt  a n g le

 De fin e  w o r k  p la n e

 I n t o  e n t it y

Ro t a t io n  a n g le  a n d  t ilt  a n g le  ca n  b e  a d ju s t e d
- Tilt  a n g le  is  a d ju s t e d  b y  p r e s s in g  [ Alt ]  a n d  u p  
a n d  d o w n  a r r o w  ke ys  t o g e t h e r
- Ro t a t io n  a n g le  is  a d ju s t e d  b y  p r e s s in g  [ Alt ]  
a n d  le ft  a n d  r ig h t  a r r o w  ke ys  t o g e t h e r

“Unre g iste re d” work p la ne s a re  de fine d  with  the  tool a xis  ve ctor a s Z-a xis,
a nd  the  work p la ne  na m e  is  se t  in  Ma na ge  Work Pla ne .

Arra nge d  tooling  is  cha nge d  in to a n  e n t ity a s a  su rfa ce .

I n t o  e n t it y
Folde r:  V15 .1 \ V15 .1 -DEMO-04-5AXIS
Mode l file :  V15 .1 -DEMO-04-5AXIS.gm d
LAY =  30

De fin e  w o r k  p la n e

In to su rfa ce

Ma n a g e  Wo r k  P la n e
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Ove r v ie w

Wh e n  e x e cu t in g  I n fo r m a t io n  ( En t it y)  co m m a n d , t h e  p r o file  n a m e  r e g is t e r e d  fo r  t h e  e n t it y  h a s  b e e n  
a d d e d  a s  a  d is p la y  it e m .

 A w a r n in g  is  d is p la ye d  w h e n e ve r  a n  e n t it y  w it h  a  r e g is t e r e d  p r o file  is  d e le t e d .  Ho w e ve r ,  t h e r e  is  n o  w a y t o  ch e ck  
w h ich  p r o file  t h e  e n t it y  is  r e g is t e r e d  t o .

V14.2

 I f t h e  fo llo w in g  it e m s  a r e  r e g is t e r e d  d u r in g  I n fo r m a t io n  ( En t it y)  e x e cu t io n ,  t h e  p r o file  n a m e  is  
d is p la ye d .
• Pr o ce s s  p r o file
• Wo r k
• Pr o d u ct  s h a p e

 Ob je ct ive  e n t it y
• Wir e fr a m e ,  s u r fa ce ,  cu b e ,  h o le  e n t it y ,  2 .5 D s t r u ct u r e
• Co m p cu r ve ,  3 D co m p cu r ve ,  p o lyg o n  e n t it y
• Po in t  e n t it y

V15.1

*”-” is  d isp la ye d whe n not  re gis te re d

Provide s  support  for  confirm a t ion  work!! Folde r:  V15.1\ V15.1-DEMO-01
Ca lcula te d  m ode l file :  V15.1-DEMO-01.gm d
LAY =  1
Ca lcula t ion  proce ss  lis t :  V15.1-01-ENZAN_RESET.gc2
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Ove r v ie w

“Ar b it r a r y  va lu e "  h a s  b e e n  a d d e d  in  " Effe c t ive  le n g t h ”  fo r  To o lin g  DB a n d  t o o lin g  s e t t in g s  fo r  Op t im iza t io n .  Th is  
h a s  m a d e  it  p o s s ib le  t o  a d ju s t  t h e  h e ig h t  o f p a r t s  w h e r e  t h e  s h a n k  is  t o  b e  e x p a n d e d  w h e n  ch e ck in g  fo r  s h a n k  
in t e r fe r e n ce .

 Th e  h e ig h t  o f p a r t s  w h e r e  t h e  s h a n k  is  t o  b e  e x p a n d e d  w a s  d e t e r m in e d  a cco r d in g  t o  t h e  t o o l s h a p e  a n d  t yp e ,  a n d  it  
co u ld  n o t  b e  a d ju s t e d .

V14.2  proble m s

 “Ar b it r a r y  va lu e "  a d d e d  t o  " Effe ct ive  le n g t h ” fo r  To o lin g  DB a n d  t o o lin g  s e t t in g s  fo r  Op t im iz a t io n

V15.1  im prove m e nts

Whe n a rbit ra ry va lue  is  on ,  the  a re a  a bove  the  he ight  spe cifie d  for  the  e ffe ct ive  le ngth  is  subje ct  to  e xpa nd with  sa fe  d is ta nce .

To o lin g  DB Op t im iz a t io n  To o lin g  t a b

Ope ra bility for  tool se t t ings  is  im prove d!!
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Ove r vie w

I n  To o lin g  DB,  Mu lt i- t a p e r  s h a n k s  h a ve  b e e n  im p r o ve d ,  a n d  fu n ct io n  e n h a n ce m e n t s  a n d  im p r o ve m e n t s  o n  o p e r a b ilit y  
h a ve  b e e n  a p p lie d  ( e .g .  r e s t r ict io n s  o n  t h e  h a r d n e s s  o f t h e  m a t e r ia ls  h a ve  b e e n  m it ig a te d ) .

V15 .1  im provem ents

Ope ra b ility for tool se t t ings is  im prove d!!

1 . I t  is  n o w  p o s s ib le  t o  “ca n ce l w it h  ESC k e y ” t h e  d ia lo g s  o t h e r  t h a n  m a in  s cr e e n  o f t h e  

To o lin g  DB.

2 . P r e vio u s  s e t t in g  va lu e s .s t a t u s  o f “Wit h  cu t t in g  co n d it io n s ” a n d  “Filt e r  b y  c la m p  D” a r e  

s t o r e d .

3 . Wh e n  t h e  h e ig h t  h a s  b e e n  ch a n g e d  w it h  m u lt i- t a p e r, s h a p e s  a b o ve  t h a t  h e ig h t  w ill 

n o t  b e  ch a n g e d .

4 . “Sh a n k  t a p e r  a n g le 1 ” a n d  “Sh a n k  t a p e r  a n g le 2 ” d is p la y  co lu m n s  h a ve  b e e n  a d d e d  t o  

a llo w  u s e r s  t o  ch e ck  t h e  n e ck  a n g le  ( m u lt i- t a p e r  a n g le  in fo r m a t io n ) .

5 . I t  is  n o w  p o s s ib le  t o  filt e r  cu t t in g  co n d it io n s  b y s e le ct in g  t h e  lis t ,  w it h o u t  in p u t in g  

ch a r a ct e r s .

6 . “HRA” w a s  a d d e d  t o  u n it  fo r  h a r d n e s s  o f m a t e r ia l.

( Th e  cu r r e n t  in p u t  va lu e  lim it  h a s  b e e n  ch a n g e d  t o  “0  ◎ va lu e  ◎ 1 0 0 0 0 0 0 ”)
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2 . P r e v io u s  s e t t in g  va lu e s / s t a t u s  o f “Wit h  cu t t in g  co n d it io n s ”  a n d  “Filt e r  b y  c la m p  D” a r e  s t o r e d .

3 .  Wh e n  t h e  h e ig h t  h a s  b e e n  ch a n g e d  w it h  m u lt i- t a p e r ,  s h a p e s  a b o ve  t h a t  h e ig h t  w ill n o t  b e  ch a n g e d .

1 . I t  is  n o w  p o s s ib le  t o  “ca n ce l w it h  ES C ke y”  t h e  d ia lo g s  o t h e r  t h a n  m a in  s cr e e n  o f t h e  To o lin g  DB.

ON/ OFF sta tu s of che ck box is  inhe rite d  
from  the  p re vious se t t ing .

With  the  ESC ke y,  it  is  now possib le  to ca nce l “Ed it  Tool” or “Spe cia l tool cre a tor” d ia log  boxe s,  e tc.

Sha pe  a bove  the  cha nge d  pa rt  is  re ta ine d  by a pp lying  the  incre m e n t  va lue .
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4 . “S h a n k  t a p e r  a n g le 1 ”  a n d  “S h a n k  t a p e r  a n g le 2 ”  d is p la y  co lu m n s  h a ve  b e e n  a d d e d  t o  a llo w  u s e r s  t o  ch e ck  t h e  
n e ck  a n g le  ( m u lt i- t a p e r  a n g le  in fo r m a t io n ) .

5 .  Filt e r in g  o f cu t t in g  co n d it io n s  ca n  b e  s e le c t e d  fr o m  t h e  lis t ,  a n d  a ll filt e r s  ca n  b e  d e a c t iva t e d  fr o m  t h e  r ig h t - c lick  m e n u .

6 .  “HRA” w a s  a d d e d  t o  u n it  fo r  h a r d n e s s  o f m a t e r ia l.
( Th e  cu r r e n t  in p u t  va lu e  lim it  h a s  b e e n  ch a n g e d  t o  “0  ◎ va lu e  ◎ 1 0 0 0 0 0 0 ”)

An a rb it ra ry va lue  for the  m a te ria l ha rdne ss ca n  be  inpu t .

Filte r a nd  se le ct  cond it ions from  the  lis t Filte rs  ca n  be  de a ct iva te d  from  the  righ t-click m e nu

16°

1°

Ne ck a ng le s ca n  be  che cke d  
withou t  ope n ing  the  tool 
se t t ings scre e n

Tool se t t ings 
scre e n
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7 . Ot h e r  S p e cifica t io n  Ch a n g e s

 Th e  t o p  fo ld e r  is  d is p la ye d  in  t h e  Ca t a lo g  t r e e  v ie w .

 Ma t e r ia ls  w it h  t h e  s a m e  n a m e  ca n  b e  r e g is t e r e d  w h e n  t h e  t h ickn e s s  is  d iffe r e n t .

 DB s t r u c t u r e  h a s  b e e n  ch a n g e d  fr o m  V1 5  in  o r d e r  t o  e x t e n d  t h e  t o o l t yp e s  t h a t  ca n  b e  r e g is t e r e d  in  t h e  ca t a lo g .
 V1 5  DB ca t a lo g  s e p a r a t e  fr o m  t h e  co n ve n t io n a l ca t a lo g  is  b e in g  p r e p a r e d ,  a n d  s ch e d u le d  t o  b e  u p d a t e d  fu r t h e r .
 Ch a n g e d  CS V fo r m a t  fo r  o u t p u t  fr o m  My To o l
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 Enha nce m e nt  of fine  a nd  p re cis ion  funct ions (Z-Le ve l High  Efficie ncy Rough  
Cut t ing ,  Z-Le ve l Fin ish ing)

 Enha nce m e nt  of Z- le ve l Fin ish ing  funct ions (Support  for sphe rica l le nse s)
 Low Lying  Proce ssing  (Va ria b le  p itch  pa th )
 Low Lying  Proce ssing  (Enha nce m e nt  of corne r p roce ssing)
 ◎ Z-le ve l low a ng le  fin ish ing :  Sp ira l cu t t ing
 ◎ High  pre cis ion  m ode :  Enha nce m e nt  of supporte d  cu t t ing  m ode s
 Sca nning- line  cu t t ing :  Support  for fille t
 CL-5x Editor - Com pone nt  poin t  re a rra nge m e nt  
 ◎ Enha nce m e nt  of Curve  Cut t ing  funct ions
 Im prove m e nt  of 5Axis  Conve rsion  (Auto)
 Enha nce m e nt  of cu t t ing  m ode s whe n  using  Ba rre l Cut te r Tool
 Othe r funct ion  e nha nce m e nt / spe cifica t ion  cha nge s
 ◎ 2.5D Side  Cut t ing:  Support  for  sp ira ls
 2.5S a pproa ch:  Avoid  in te rfe re nce  with  surfa ce s
 ◎ 2.5D Rough Cut t ing:  La s t  Ste p  Ove r
 ◎ 2.5D Side  Cut t ing:  La s t  Ste p  Ove r,  La s t  Ste p  Down
 ◎ 2.5D Re -m a chining:  Com bine  proce ss ing
 Hole :  Support  for  cross  hole  drilling  us ing  a  gun drill
 ◎ Hole :  Circula r  Hole -wa ll Cut t ing:  He lica l cu t t ing
 Hole :  He lica l t a pping:  Support  for  orig ina l contour
 Hole :  Ent ity (Cre a te  All) :  Cre a te  work p la ne
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Ove r vie w

I n  fin e  a n d  p r e cis io n  cu t t in g  u s in g  s m a ll- d ia m e t e r  t o o ls ,  t h e  cu t t in g  p r e cis io n  o f a  r o u g h  cu t t in g  p r o ce s s  g r e a t ly  a ffe ct s  
t h e  fin is h in g  p r o ce s s .  Th e r e fo r e ,  t h e  fu n ct io n s  o f h ig h - p r e cis io n  a n d  fin e / p r e cis io n  cu t t in g  in  Z- Le ve l Hig h  Efficie n cy 
Ro u g h  Cu t t in g  h a ve  b e e n  e n h a n ce d .

 La s t  s t e p  o ve r  fu n ct io n  a d d e d

1 .  La s t  s t e p  o ve r  lim it e d

P it ch :  0 .0 4

Re p e a t :  3  ( Z =  - 1 .8 5 )  

2 .  Ove r la p

3 .  Ze r o - cu t t in g *  ( Z =  - 1 .8 5 )

*On  the  sa m e  Z,  round  se gm e n ts a nd  

ze ro-cu t t ing  se gm e n ts a re  se gm e n te d

1 .  Lim ite d :  Driving  in  m u lt ip le  t im e s with  a  sha llow cu t t ing  p itch  re duce s the  loa d  of cu t t ing  a nd  suppre sse s tool colla pse .

2 .  Ove rla p :  Ove rla pp ing  the  cu t t ing  sta rt / e nd  poin ts  in  e a ch  round  pa th  a im s to suppre ss cu t  m a rks.

3 .  Ze ro-cu t t ing :  Cu t t ing  m ista ke s ( re m a ins)  whe n  a  tool colla pse s due  to the  loa d  of cu t t ing  a re  fu rthe r suppre sse d .

Folde r:  V15 .1 \ V15 .1 -DEMO-02-Sca le Enza n
Mode l file :  V15 .1 -DEMO-02-Sca le Enza n .gm d
LAY =  1
Ca lcu la t ion  p roce ss lis t :  V15 .1 -02 -Sca le Enza n .gc2
Proce ss:  L1-TKA-001
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Ove r v ie w

Th e  fu n ct io n s  o f h ig h - p r e c is io n  a n d  fin e / p r e c is io n  cu t t in g  in  Z- Le ve l Fin is h in g ,  w h ich  r e q u ir e s  a  fin a l fin is h in g  
p r o ce s s  o f fin e / p r e c is io n  cu t t in g  u s in g  s m a ll- d ia m e t e r  t o o ls ,  h a ve  b e e n  e n h a n ce d .

 Ove r la p

 Su p p o r t  fo r  Dr ive  XY s t e p  o ve r ,  Z fix e d

La s t  s t e p  o ve r :  0 .0 4

Re p e a t :  2  ( Z =  - 1 .3 5 )  

Ove r la p :  0 .8 ( Z =  - 1 .3 5 )  

*Ove rla pping pa rt  of ze ro-cut t ing  se gm e nt

In  a ddit ion  to  “Conca ve -conve x a re a  Fixe d”,  it  is  now poss ib le  to  use  “Z fixe d”.  This  opt ion  is  a va ila ble  in  s itua t ions  such a s  whe n it  is  

thought  tha t  th in  wa ll surfa ce s  m ight  fa ll ove r

whe n e xe cut ing  a t  a re a  fixe d  in  a  ca vity which  ha s  th in  wa ll surfa ce s .

Ove rla pping the  cut t ing  s ta r t / e nd point s  in  e a ch round pa th  a im s  to  suppre ss  cut  m a rks .

Folde r:  V15.1\ V15.1-DEMO-02-Sca le Enza n
Mode l file :  V15.1-DEMO-02-Sca le Enza n.gm d
LAY =  1
Ca lcula t ion  proce ss  lis t :  V15.1-02-Sca le Enza n.gc2
Proce ss :  L1-TS-003

Z- Le ve l Hig h  Efficie n cy  Ro u g h  Cu t t in g  En h a n ce m e n t  o f  P r e cis io n  m illin g  Fu n ct io n s
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Ove r v ie w
Th e  cu t t e r  p a t h  o f Z- Le ve l Fin is h in g  h a s  b e e n  im p r o ve d ,  a n d  it  is  n o w  p o s s ib le  t o  o u t p u t  Z- le ve ls  t o  t h e  t o p s  ( h ig h e s t  
h e ig h t )  o r  b o t t o m s  ( lo w e s t  h e ig h t )  o f s p h e r ica l le n s  s h a p e s .

 I m p r o ve m e n t  o f ce n t e r  s p ir a l p a t h s

 In  conve x sha pe s ,  sp ira l pa ths  a re  cre a te d  in  the  ce nte r  with  the  s t a r t  poin t  be ing  ne a r  the  ce nte r  of the  firs t  contour line pa th .  In  

conca ve  sha pe s ,  sp ira l pa ths  a re  cre a te d  in  the  ce nte r  with  the  e nd point  be ing  ne a r  the  ce nte r  of the  la s t  contour line  pa th .

Suppre sse s  re m a ins  a t  top  a nd bot tom  of sphe rica l le nse s  to  re a lize  h igh-pre cis ion  fin ish ing 
surfa ce s!!

(2)  Se le ct  a ll thre e  pa ra m e te rs(1)  “Z s te p  down” = >  Cusp he ight  

or  Pit ch  (Cusp conve rs ion)
Ou t p u t  co n d it io n s  ( 1 )  +  ( 2 )

To p  ( h ig h e s t  h e ig h t ) Bo t t o m  ( lo w e s t  

h e ig h t )

Folde r:  V15.1\ V15.1-DEMO-03
Mode l file :  V15.1-DEMO-03.gm d
LAY =  10,  12
Ca lcula t ion  proce ss  lis t :  V15.1-03-
gc2
Proce ss :  L10-TS-001,  L12-TS-003
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 Ap p r o a ch / e s ca p e

Conve x:  Pla ne  d ire ct ion  a pproa ch of 3D a rc

Conca ve :  Pla ne  d ire ct ion  e sca pe  of 3D a rc

 Pa t h  o u t p u t  t o  n o n - s p h e r ica l s h a p e s

Pa th  ne a r  the  ce nte r  is  cre a te d  whe n the  firs t  or  la s t  Z-le ve l is  a pproxim a te ly circula r

Re duct ion  in  work for  CAM ope ra tors  re a lize s  h igh-pre cis ion  fin ish ing surfa ce s!!

Co n ve x  s h a p e Co n ca ve  s h a p e

Pa t h  o u t p u t  t o  n o n - s p h e r ica l s h a p e s

 Ce n t e r  s p ir a l p a t h s  o n  a  h o r iz o n t a l s u r fa ce

Offse t  cut t ing  OFF ->  Eve n in  horizonta l surfa ce s  in  which  the  Z-le ve l is  a pproxim a te ly 

circula r ,  th is  pa th  is  not  cre a te d .

Offse t  cu t t ing  ON ->  Spira l pa th  cre a te d  on  horizonta l surfa ce .

Offs e t  p a t h  OFF Offs e t  p a t h  ON

Horizonta l p la ne
(Z-le ve l circula r)

De ta ils  of spe cifica t ions

Folde r:  V15.1\ V15.1-DEMO-03
Mode l file :  V15.1-DEMO-03.gm d
LAY =  10.12.15
Ca lcula t ion  proce ss  lis t :  V15.1-03-gc2
Proce ss :  L10-TS-001 ,L10-TS-002 ,L12-TS-
003

L15-TS-004

En h a n ce m e n t  o f Z- le ve l Fin is h in g  Fu n ct io n s  ( Su p p o r t  fo r  Sp h e r ica l Le n s e s )
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Lo w  Lyin g  P r o ce s s in g  ( Va r ia b le  P it ch  Pa t h )
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Re duce s re m a ins!! Folde r:  V15 .1 \ V15-DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  60
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -
gc2
Proce ss:  L60-HS-008

V1 4 .2  ( Co n s t a n t  p it ch ) V1 5 .1  ( Va r ia b le  p it ch  a u t o m a t ica lly  
p r o ce s s e d )

Wid th  of inne rm ost  offse t  pa th  is  h ighe r 

tha n  the  p la ne  p itch

Pitch  of inne rm ost  offse t  pa th  is  

a u tom a tica lly cha nge d

Offse t  p itch  othe r tha n  the  

inne rm ost  one  is  a u tom a tica lly 

cha nge d  (V15 .1 )

Co m p a r is o n  b e t w e e n  V1 4 .2  a n d  
V1 5 .1  p a t h s

 Au t o m a t ic  ch a n g e  o f o ffs e t  p it ch  in  a r e a s  w h e r e  r e m a in s  a r e  g e n e ra t e d

Ove r v ie w

 I n  Lo w  Ly in g  P r o ce s s in g ,  t h e  s p e cifica t io n s  h a ve  b e e n  ch a n g e d  s o  t h a t  t h e  cu t t e r  p a t h  p it ch  w h ich  h a d  b e e n  
co n s t a n t  is  n o w  o ffs e t  a t  a  va r ia b le .  Als o ,  it  is  n o w  p o s s ib le  t o  s u p p r e s s  a n y  r e m a in s  a s  m u ch  a s  p o s s ib le .

 Th e  I n s e r t  R fu n ct io n  h a s  b e e n  a d d e d  t o  co r n e r s  o f cu t t e r  p a t h s  t o  a vo id  r e m a in s  o n  fin is h in g  s u r fa ce s .
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Lo w  Lyin g  P r o ce s s in g  ( En h a n ce m e n t  o f Co r n e r  P r o ce s s in g )
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Im prove d  cu t t ing  qua lity! Folde r:  V15 .1 \ V15 .1 -DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  60
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -gc2
Proce ss:  L60-HS-007 ,  L60-HS-008

V1 4 .2  Wit h o u t  p a t h  co r n e r  r o u n d in g V1 5 .1 P a t h  co r n e r  r o u n d in g  e n a b le d

 I n s e r t  R fu n ct io n  h a s  b e e n  a d d e d  t o  co r n e r s  o f cu t t e r  p a t h s  t o  a vo id  r e m a in s  o n  fin is h in g  s u r fa ce s

Offs e t  p a t h  a u t o m a t ica lly  a d d e d

Whe n  in se rt ing  R a t  a  corne r,
the  a rc ra d ius ca n  be  spe cifie d * Inse rt  R is  not  on  offse t  pa ths tha t  ha ve  

be e n  a dde d  a u tom a tica lly
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Im prove d  cu t t ing  qua lity a nd  
re duce s cu t t ing  t im e !!

Folde r:  V15 .1 \ V15 .1 -DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  20
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -gc2
Proce ss:  L20-TZ-006

Contour line

Ove r v ie w

A s p ir a l cu t t in g  fu n ct io n  h a s  b e e n  a d d e d  t o  Z- Le ve l Lo w  An g le  Fin is h in g . I t  
is  n o w  p o s s ib le  t o  s e le ct  e it h e r  “Co n t o u r  lin e ” o r  “S p ir a l”.

Sp ira l

Sp ira l cu t t in g
Div is io n  a n g le :  3 1° 1. The  condit ion  in  which spira l in te rpola t ion  is  possib le  is  the  sa m e  

a s whe n se le ct ing  Spira l in  “Z-Le ve l Fin ishing”.
2 . Spira ls  a re  not  a pplie d  in  low lying pa ths.

Low lying  a re a
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Re duce s  re m a ins!!

Ove r v ie w

 Mo d e s  w h ich  s u p p o r t  s ca le  ca lcu la t io n  o f p o lyg o n  t yp e  cu t t in g  m o d e s  h a ve  b e e n  e n h a n ce d .  Th e r e  is  n o w  s u p p o r t  
fo r  cu t t in g  m o d e s  o t h e r  t h a n  r o u g h  cu t t in g  m o d e ,  a s  “Hig h  p r e cis io n  m o d e ”.

Sca nning-line  Cut t ing
L1-SOU-006

Corne r Proce ss ing
L1-MTRN-007 3D Offse t  L1-MOS-008 - Z-le ve l Fishing (Polygon)

L1-TOUSHI-009

◎ “High pre cision  m ode ” Tool lowe r lim it :  Φ 0 .1

Folde r:  V15 .1 \ V15 .1 -DEMO-02-Sca le Enza n
Mode l file :  V15 .1 -DEMO-02-Sca le Enza n .gm d
LAY =  1
Ca lcu la t ion  p roce ss lis t :  V15 .1 -02 -Sca le Enza n .gc2

Ap p lica b le  cu t t in g  m o d e s

- Z- le ve l Re -m a chining◎ Re na m e d from  “Fine  Mode ” to  “High pre cision  m ode ” ◎
- Corne r Proce ssing (Polygon)
- Z- le ve l Fishing (Polygon)
- Sca nning- line  Cut t ing
- 3D Offse t  Cut t ing
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Sca n n in g - lin e  Cu t t in g :  Su p p o r t  fo r  Fille t
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- Re duce s m ode ling  work a nd  tool loa d!!
Folde r:  V15 .1 \ V15 .1 -DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  60
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -gc2
Proce ss:  L60-SOU-009 ,  L60-SOU-010

White :  Without  fille t
Ye llow:  With  fille t

Ove r v ie w

 “Fille t  ( Au t o - fille t ) ”  fu n ct io n  h a s  b e e n  a d d e d  t o  co r n e r - R p r o ce s s in g .  I t  
is  n o w  p o s s ib le  t o  r e d u ce  t o o l lo a d  d u r in g  co r n e r  p r o ce s s in g .
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Folde r:  V15.1\ V15.1-DEMO-03
Mode l file :  V15.1-DEMO-03.gm d
LAY =  70
Ca lcula t ion  proce ss  lis t :  V15.1-03-gc2
Proce ss :  L70-SR-011-org ,  L70-SR-012-re la yout

Effe ct s

Ove r v ie w

Th e  “Co m p o n e n t  Po in t  Re a r r a n g e m e n t ” fu n ct io n ,  w h ich  a r r a n g e s  co m p o n e n t  p o in t s  in  t h e  cu t t e r  p a t h  a t  
r e g u la r  in t e r va ls ,  h a s  b e e n  n e w ly  a d d e d .

Co m p o n e n t  Po in t  Re a r r a n g e m e n t ,  co m p a r is o n  b e fo r e  a n d  a ft e r  p r o ce s s in g

Be fore  re a rra nge m e nt  proce ss ing Afte r  re a rra nge m e nt  proce ss ing

Re gula r  
in te rva ls

This  re a lize s  sm ooth  ope ra t ion  of m a chine s  (gre a t ly re duce s  a cce le ra t ion  a nd de ce le ra t ion),  so  use rs  ca n  e xpe ct  im prove m e nts  in  

the  qua lity a nd pre cis ion  of surfa ce .

It  is  now poss ib le  to  re a rra nge ,  a t  fixe d  in te rva ls ,  com pone nt  poin t s  a ft e r  ca lcula t ion  tha t  ha ve  be e n a rra nge d in  a n  irre gula r  m a nne r.

CL- 5 x  Ed it o r  - Co m p o n e n t  Po in t  Re a r ra n g e m e n t  
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Folde r:  V15.1\ V15.1-DEMO-03
Mode l file :  V15.1-DEMO-03.gm d
LAY =  71
Ca lcula t ion  proce ss  lis t :  V15.1-03-gc2
Proce ss :  L71-SR-013 (Ca lcula te d/ CL Edite d  with  
2D/ 3D se t t ings)

2 .  Expla na t ion  of GUI

1.  Com m a nd:  CL/ 5Axis  Editor  “Com pone nt  Point  Re a rra nge m e nt”

(1)

(2)

Sha pe  
se le ct io

n

( 3 )  Dis t a n ce  t yp e

2 D d is t a n ce 3 D d is t a n ce

( 1 )  P r e cis io n  s e t t in g
Dis ta nce  to le ra nceAngle  to le ra nce

( 4 )  Da t u m
En d  p o in t Ce n t e r  lin e

Up p e r  s u r fa ce Up p e r  s u r fa ce

Z proje ct ion Ne a re s t  poin t  pro je ct ion
A:  In te rva l A ◎ A<  A

(4)
(3)

In te rva l

Alt e r n a t e ly Alig n e d

( 2 )  Re a r r a n g e m e n t  t yp e
Pa th

Com pone n
t  poin t

CL- 5 x  Ed it o r  - Co m p o n e n t  Po in t  Re a r ra n g e m e n t  
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1. Cut t ing  m ode  subje ct  
to  proce ss ing

Note

- Sca nning-line  Are a
- Curve  Cont ro l Along Surfa ce
- Surfa ce  Fin ishing
- Aim ing Che ck
- Re -m a chining

2.  Usa ble  tools

3 .  Re s t r ict ions

1 .  Com m on to  a ll cu t t ing  m ode s
(1) CL ca lcula te d  us ing  e ithe r  “Conve nt iona l cut” or  “Fine  (High pre cis ion) m ode ” a nd “(Auto) Fille t” funct ions

*  In  the  ca se  of “Conve nt iona l cut”,  s t l of a uto-fille t  is  on  the  s ide  oppos it e  of the  CL.
In  the  ca se  of “Fine  (High pre cis ion) m ode ”,  the  s t l of a uto-fille t  is  sca le d .

(2)  Cut t ing  in  which  the  fo llowing pa ra m e te rs  ha ve  be e n se t
- “Corne r-R proce ss ing” is  ON a nd “Corne r R” is  se le cte d

2.  Sca nning-line  Are a
- The  va lue  spe cifie d  in  “Exte nding le ngth” is  le ss  tha n  0

3.  Curve  Cont ro l Along Surfa ce
- “Driving  in” is  se t  to  ON

4.  Re -m a chining
- The  va lue  spe cifie d  in  “Re m a in  s te p” is  le ss  tha n  0

5.  Sca nning-line  Cut t ing
(1) The  va lue  spe cifie d  in  “Re pe a t” is  e qua l to  or  gre a te r  tha n  2
(2)  “Oute r  contour” is  ON in  “Output  pa th  be yond cut t ing  ra nge ”

6.  Corne r Proce ss ing  (Polygon)
(1)  “Driving in” is  se t  to  ON
(2) “Output  pa t t e rn” is  se t  to  a nything but  “Only a long p la ne ”

7.  Ba se  Surfa ce  Side  Fin ishing 
- “La te ra l drive ” is  se t  to  ON

- Ba se  Surfa ce  Side  Fin ishing
- Ba se  Surfa ce  Bot tom  Finishing
- Sca nning-line  Cut t ing
- Corne r Proce ss ing  (Polygon)
- 3D Offse t  Cut t ing

- Ba ll
- Ra dius

CL- 5 x  Ed it o r  - Co m p o n e n t  Po in t  Re a r ra n g e m e n t  
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Im prove s ope ra b ility a nd  sa fe ty whe n  cre a t ing  cu t te r pa ths,  
such  a s  for le t te r e ngra ving  on  curve d  surfa ce s!!

• Curve  Cut t ing  is  spe cifie d  for cre a t ing  cu t te r pa ths a t  the  tool ce n te r.  To se t  by tool t ip,  use r 
ne e ds to e ithe r a d just  the  posit ion  of the  com pcurve  or cha nge  using  CL Editor a fte rwa rds.

Ove r v ie w

Co n t o u r  Z co m p e n s a t io n  fu n ct io n  h a s  b e e n  n e w ly  a d d e d  t o  Cu r ve  Cu t t in g .  I t  is  n o w  p o s s ib le  t o  e a s ily  ch a n g e  
t h e  Z d ir e ct io n  co m p e n s a t io n  o f a  t o o l o n  a  s p e cifie d  3 D co m p cu r ve .

V1 4 .2 Cu r ve  Cu t t in g  p r o b le m s

V1 5 .1 “Co n t o u r  Z co m p e n s a t io n ” fu n ct io n  n e w ly  a d d e d

• A ne w funct ion  which  com pe nsa te s  the  Z d ire ct ion  of the  tool posit ion  with  a  spe cifie d  
3D com pcurve  is  a dde d .  Whe n  a  posit ive  va lue  is  inpu t ,  cre a te d  cu t te r pa th  goe s up  by 
tha t  va lue .

• Va ria b le s  a re  supporte d .  In  the  ca se  of a  ba ll e nd  m ill,  inpu t t ing  “R” a s  the  
com pe nsa t ion  va lue  se ts  the  cu t te r pa th  a t  the  tool t ip .



V15.1

En h a n ce m e n t  o f Cu r ve  Cu t t in g  fu n ct io n s

39

◎ ◎
CAM

Im prove s ope ra b ility a nd  sa fe ty whe n  cre a t ing  cu t te r pa ths,  
such  a s  for le t te r e ngra ving  on  curve d  surfa ce s!!

Folde r:  V15 .1 \ V15 .1 -DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  50
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -Curv.gc2
Proce ss:  L50-Curve -05 ,  L50-Curve -06

V1 5 .1 “Co n t o u r  Z co m p e n s a t io n ” fu n ct io n  n e w ly  a d d e d

3D com pcurve
=  Tool ce nte r pa th

Tool ce nte r pa th

Co n t o u r  Z co m p e n s a t io n :  0 .5
( To o l:  R 0 .5  b a ll)

Co n t o u r  Z 
co m p e n s a t io n :  0

3D com pcurve

Z t ra ve ling

Re sult s  of Z d ire ct ion  com pe nsa t ion *Diffe re nt  from  offse t
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Ove r v ie w

5 Ax is  co n ve r s io n  ( Au t o )  w a s  im p r o ve d ,  in t e r fe r e n ce  a vo id a n ce  w a s  r e e va lu a t e d ,  a n d  t h e  q u a lit y  o f fin is h in g  
s u r fa ce s  a ft e r  cu t t in g  w a s  im p r o ve d .

Tilt  a xis :  10°
Tilt  a xis :  Cha nge d to  20°

1. The  spe cifie d  t ilt  a xis  a ngle  is  a utom a t ica lly cha nge d in te rna lly ( incre a se d  a nd de cre a se d with  a  s ingle  e ngra ving),  a nd 5Axis  
conve rs ion  (Auto) is  re pe a te dly conducte d  to  re duce  the  loca t ions  whe re  in te rfe re nce  is  to  be  a voide d.

2 . Us ing s im ulta ne ous  4Axis  pa th  on  a s  m a ny loca t ions  for  in te rfe re nce  a voida nce  a s  poss ib le  im prove s  the  qua lity of fin ish ing 
surfa ce s  a ft e r  cut t ing .

V14.2

1.  Whe n the  ro ta t ion  a xis  is  in  a  d ire ct ion  close  to  the  sha pe ,  the  t ilt  a xis  is  gre a t ly s la nte d  with  Cha nge  t ilt  a ngle ,  a nd in te rfe re nce  
e rrors  occur without  a voida nce  be ing poss ib le

->  Re quire s  looking a t  the  sha pe  a nd spe cifying  a  t ilt  a ngle  which  doe s  not  roughly in te rfe re  with  the  tooling
2.  The  loca t ion  whe re  a void  in te rfe re nce  wa s  conducte d  is  the  s im ulta ne ous  5Axis  pa th .  ->  The re  a re  conce rns  re ga rding the  qua lity of 
fin ish ing surfa ce s  a ft e r  cut t ing

The  rota t ion  a xis is  in  a  d ire ct ion  close  to the  sha pe Tilt  a ngle  which  doe s  not  roughly in te rfe re  with  
the  tooling  is  spe cifie d  a ft e r  looking a t  the  sha pe

Avoida nce  not  possib le
Inte rfe re nce  e rror occurs

V15 .1
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Avoid in te rfe re nce  is  conducte d ,  but  a  s im ulta ne ous  5Axis  pa th  is  
cre a te d  The re  a re  conce rns  re ga rding the  qua lity of fin ish ing surfa ce s .

Tilt  a ngle :  10°

= >  S im u lt a n e o u s  
5 Ax is  p a t h

Tilt  a ngle :  Cha nge d to  20°

Tilt  a ngle  which  doe s  not  roughly in te rfe re  
with  the  tooling  ne e ds  to  be  spe cifie d  a ft e r  

looking a t  the  sha pe

V14.2

No in te rfe re nce  (10° )

No in te rfe re nce  (10° )

In te rfe re nce

Inte rfe re nce

Wa rning [5X in te rfe re nce ]

No in te rfe re nce  (20° )

No in te rfe re nce  (20° )

Avoid  in te rfe re nce  (21  to  24° )

Avoid  in te rfe re nce  (24  to  26° )

Norm a l [5X]

Folde r:  V15.1\ V15.1-DEMO-04-5AXIS
Mode l file :  V15.1-DEMO-04-5AXIS.gm d
Ca lcula t ion  proce ss  lis t :  V15.1-04-5AXIS-01.gc2
Proce ss :  L10-TS-01-V14,  L10-TS-02-V14
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Tilt  a ngle :  20°

V15.1

No in te rfe re nce  (10° )

No in te rfe re nce  (10° )

No in te rfe re nce  (26° )

No in te rfe re nce  (26° )

No in te rfe re nce  (20° )

No in te rfe re nce  (20° )

Norm a l [5X]Norm a l [5X]

Tilt  a ngle :  10°

No in te rfe re nce  (26° )

No in te rfe re nce  (26° )

= >  S im u lt a n e o u s  4 Ax is  p a t h s  b y  s e g m e n t= >  S im u lt a n e o u s  4 Ax is  p a t h s  b y  s e g m e n t

Re duce s  loca t ions  for  in te rfe re nce  a voida nce ,  a nd us ing  s im ulta ne ous  4Axis  pa ths  a ssure s  the  qua lity of fin ish ing surfa ce s  a ft e r cut t ing!!

Folde r:  V15.1\ V15.1-DEMO-04-5AXIS
Mode l file :  V15.1-DEMO-04-5AXIS.gm d
LAY =  10
Ca lcula t ion  proce ss  lis t :  V15.1-04-5AXIS-01.gc2
Proce ss :  L10-TS-03-V15,  L10-TS-04-V15
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I m p r o ve m e n t  o f 5 Ax is  Co n ve r s io n  ( Au t o )
◎ ◎ ◎
CAM

Exa m ple  of Re su lts  - 1

Loca t ions with  a  t ilt  a ng le  of 26° or h ighe r,  
whe re  a void  in te rfe re nce  ca n  be  pe rform e d

Loca t ions with  a  t ilt  a ng le  of 9° ,  whe re  a void  in te rfe re nce  ca n  be  pe rform e d

V1 4 .2
- Spe cifie d  t ilt  a ng le  of 9°

◎ Wa rn ing  [5X in te rfe re nce ]

- Tilt  a ng le  =  30°
◎ Wa rn ing  [5X in te rfe re nce ]

V1 5 .1
- Tilt  a ng le :  9 °

= > Norm a l [5X] :  Fixe d  to 9  to 26° pe r se gm e n t  ( sim u lta ne ous 
4Axis pa ths)

- Tilt  a ng le  =  30°
= > Norm a l [5X] :  Fixe d  to 9  to 30° pe r se gm e n t  ( sim u lta ne ous 

4Axis pa ths)

In te rfe re nce  occu rs e ve n  whe n  the  t ilt  
a ng le  is  a d juste d  to 9  or 30°
= >  In te rfe re nce  a voida nce  wa s not  

possib le  in  the  d ire ct ion  of the  
rota t ion  a xis a dde d  with  the  
spe cifie d  t ilt  a ng le

Folde r:  V15 .1 \ V15 .1 -DEMO-04-5AXIS
Mode l file :  V15 .1 -DEMO-04-5AXIS.gm d
LAY =  20
Ca lcu la t ion  p roce ss lis t :  V15 .1 -04 -5AXIS-02 .gc2
Proce ss:  L20-TN-01-V14 , L20-TN-02-V14

L20-TN-03-V15 , L20-TN-04-V15
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I m p r o ve m e n t  o f 5 Ax is  Co n ve r s io n  ( Au t o )
◎ ◎ ◎
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No in te rfe re nce  (10° )

Tilt  a ng le :  10°

Wa rn ing  [5X in te rfe re nce ]

No in te rfe re nce  (40° )

In te rfe re nce  (11  to 40° )

V14 .2

Norm a l [5X]

V15.1

Tilt  a ng le :  20°

Tilt  a ngle :  1 0 °

Effe cts:  Re duce s 5Axis ope ra t ions for a void ing  in te rfe re nce !!

No in te rfe re nce  (20° )

= >  Sim ulta ne ous 5Axis pa th

Sim ulta ne ous 4x pa th

Norm a l [5X]

Exa m ple  of Resu lt s  - 2

Tilt  a ng le :  20°
No in te rfe re nce  (20° )

Sim ulta ne ous 4x

Norm a l [5X]

(19° )

*Ma xim um  se t ta b le  t ilt  a ng le :  
40°

Sim ulta ne ous 4Axis pa th

No in te rfe re nce  (10° )

19 -de gre e  t ilt  a ng le  a t  wh ich  
in te rfe re nce  doe s not  occu r is  
ca lcu la te d ,  a nd  is  ou tpu t  a s 
sim u lta ne ous 4Axis pa th

Se t  to 20 -de gre e  t ilt  a ng le  a t  
wh ich  in te rfe re nce  doe s not  
occu r,  a nd  ou tpu t  a s 
sim u lta ne ous 4Axis pa th

Folde r:  V15 .1 \ V15 .1 -DEMO-04-5AXIS
Mode l file :  V15 .1 -DEMO-04-5AXIS.gm d
LAY =  30
Ca lcu la t ion  p roce ss lis t :  V15 .1 -04 -5AXIS-03 .gc2
Proce ss:  L30-TS-202-V14 , L30-TS-205-V14

L30-TS-202-V15 , L30-TS-205-V15
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Re a lize s e fficie n t  3D cu t t ing!!

■ Su p p o r t e d  cu t t in g  m o d e s / t o o ls

Ove r v ie w
Th e  Ba r r e l Cu t t e r  To o l n o w  s u p p o r t s  Cu r ve  Co n t r o l Alo n g  S u r fa ce  a n d  3 D Offs e t  Cu t t in g .  I t  is  n o w  p o s s ib le  t o  
p e r fo r m  e ffic ie n t  3 D cu t t in g  w it h  in cr e a s e d  p it ch  in  a r b it r a r y  cu t t in g  r a n g e s  o n  g e n t ly  s lo p in g  s u r fa ce s .

Cu t t in g  m o d e Su p p o r t e d  t o o ls
3 - a x is  m a ch in in g ,  5 - a x is  co n ve r s io n  ( I n s e r t )

Curve  Cont ro l Along Surfa ce
3D Offse t  Cut t ing Le ns,  ba rre l,  ova l

Le ns Ba rre l Ova l

*5Axis  supporte d :  Cre a te s  a  pa th  with  the  tool 
con ta ct ing  the  sha pe  in  the  Z d ire ct ion

Cu r ve  Co n t r o l Alo n g  Su r fa ce 3 D Offs e t  Cu t t in g

En h a n ce m e n t  o f Cu t t in g  Mo d e s  w it h   Ba r r e l Cu t t e r
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Re a lize s e fficie n t  3D cu t t ing!!

Cu r ve  Co n t r o l Alo n g  Su r fa ce
Ho w  t o  d e fin e  cu t t in g  a r e a  w it h  le n s  flu t e
(1 )  Cre a te  a  curve  with  “High ligh t  Line ”
(2)  Conne ct  to the  curve  with  “Edit  Conne ct ion”
(3)  Cre a te  a  3D com pcurve  from  the  conne cte d  curve

(1)  Highlight  Line (2)  Edit  Conne ct ion (3)  Cre a te  3D com pcurve  (4  line s)Highlight  Line  pre vie w
Are a  with  22° t ilt

Folde r:  V15 .1 \ V15 .1 -DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  110 .111
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -FREETOOL-
01 .gc2
Proce ss:  L110-FM-05
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■ Cu r ve  Co n t r o l Alo n g  Su r fa ce
P it ch  g a p  a n d  cu s p  h e ig h t

- Cut te r pa th
= >  The  p itch  a t  con ta ct  poin ts  a re  fixe d ,

a  p itch  ga p  occurs  in  conve x R loca t ions.

- Solid  d isp la y
= >  Cusp  he igh t  fixe d

Folde r:  V15 .1 \ V15 .1 -DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  110 ,110
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -FREETOOL-
01 .gc2
Proce ss:  L110-FM-05

En h a n ce m e n t  o f Cu t t in g  Mo d e s  w it h   Ba r r e l Cu t t e r
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■ 5 Ax is  s u p p o r t e d

Folde r:  V15 .1 \ V15 .1 -DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  130 ,132 ,133
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -FREETOOL-
5X.gc2
Proce ss:  L130-MOF-004 ,  L130-FM-005

Cu r ve  Co n t r o l 
Alo n g  Su r fa ce

3 D Offs e t  Cu t t in g

- Tilt  a ngle :  16° - Tilt  a ngle :  10°

En h a n ce m e n t  o f Cu t t in g  Mo d e s  w it h   Ba r r e l Cu t t e r
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Oute r 
con tou
r

Oute r 
con tou
r

Drive  su rfa ce

Fa ce  not  to 
m a ch ine

= >  Avoids in te rfe re nce  a nd  suppre sse s pa th  
d isrup t ion .

Fa ce  not  to 
m a ch ine

Drive  su rfa ce

- For in te rfe re nce  a voida nce  in  side  su rfa ce s (gold  su rfa ce s be low) ,  “Re m ove  gouge  pa th”/ ”Cu tt ing  ra nge ” is  norm a lly u se d .  
Howe ve r,  it  ca nnot  be  use d  whe n  using  a  ba rre l tool.

= >  Use s fa ce  not  to m a ch ine .  Howe ve r,  a s shown  in  the  following  p ictu re s,  se t t ing  a n  ou te r con tou r on  a  sha pe  in  wh ich  
the  tool doe s not  e n te r re su lts  in  d isrup t ion  of the  pa th  (crossing ,  e tc.) ,  e ve n  though  a void  in te rfe re nce  is  pe rform e d .

= >  Se t  a n  ou te r con tou r on  a  sha pe  in  wh ich  the  tool e n te rs,  a nd  se t  sha pe s in  wh ich  it  doe s not  
e n te r a s fa ce  not  to m a ch ine .

Op e r a t io n  w h e n  cu t t in g  b o t t o m  s u r fa ce  o f a  
ca v it y  s h a p e

Folde r:  V15 .1 \ V15 .1 -DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  124
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -FREETOOL-
01 .gc2
Proce ss:  L124-FM-07 ,  L125-FM-08

En h a n ce m e n t  o f Cu t t in g  Mo d e s  w it h   Ba r r e l Cu t t e r
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Re a lize s e fficie n t  3D cu t t ing!!
Folde r:  V15 .1 \ V15 .1 -DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  120
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -FREETOOL-
01 .gc2
Proce ss:  L120-MOF-06

3 D Offs e t  Cu t t in g
Ho w  t o  d e fin e  cu t t in g  a r e a  w it h  le n s  flu t e

(1)  Cre a te  a  curve  with  “Highlight  Line ”
(2)  Conne ct  to  the  curve  with  “Edit  Conne ct ion”
(3)  Cre a te  a  3D com pcurve  on the  surfa ce  from  the  conne cte d  curve
(4)  Cre a te  a  3D com pcurve  a s a n  oute r contour with  “Cre a te  Guide  Curve ”
(5)  Cre a te  a  3D com pcurve  for “Ble nd guide  curve s”

(1)  Highlight  Line

(2)  Edit  Conne ct ion

(3)  Cre a te  3D com pcurve  on the  
surfa ce

(4)  Cre a te  a  3D com pcurve  
with  “Cre a te  Guide  Curve ”

(5)  Cre a te  3D com pcurve
for “Ble nd guide  curve s” (purple  curve s)

Le ns R =  16

Ope ra t ion  is  the  sa m e  a s for Curve  
Cont rol Along Surfa ce

CL ca lcula t ion

3D com pcurve  on surfa ce

En h a n ce m e n t  o f Cu t t in g  Mo d e s  w it h   Ba r r e l Cu t t e r
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Fu n ct io n s  n o t  s u p p o r t e d  b y  e a ch  cu t t in g  m o d e s
■ 3 D- 1

Cu t t in g  m o d e 3 - a x is  CL S im u lt a n e o u s  5 - a x is  CL ( I n s e r t )

Curve  Con trol Along  
Surfa ce

■ Cutt ing
- Re m ove  gouge  pa th

(Cu t t ing  ra nge )
- Corne r-R p roce ssing

■ Cutt ing
- Driving  in

■ Approa ch / Esca pe
- Z-a xis d ire ct ion  2 ,  p la ne  d ire ct ion  ( ta nge n t  line ,  norm a l line ,  a rc) ,  

conne ct ing  m ove  ( ra m p  on  fa ce )
■ 5X

- 5Axis conve rsion  (a ng le  a ga inst  sha pe ) ,  a void  in te rfe re nce ,  ca lcu la te  
re qu ire d  p rotrud ing  le ng th
■ Control Pa ne l

- Exte nsion  su rfa ce  ( fa ce  not  to m a ch ine ,  d iffe re n t  stock su rfa ce )
- Con trol pa ge  (m ult ip le  pa ge s)

Cu t t in g  m o d e 3 - a x is  CL S im u lt a n e o u s  5 - a x is  CL ( I n s e r t )

3D Offse t  Cu t t ing ■ Cutt ing
- Corne r-R p roce ssing

■ Cutt ing
Corne r-R p roce ssing

■ Approa ch / Esca pe
Z-a xis d ire ct ion  2 ,  p la ne  d ire ct ion  ( ta nge n t  line ) ,  conne ct ing  m ove  (3D cu rve ,  

In se rt  R,  m a x.  conne ct ing  d ista nce *1)
■ 5X

5Axis conve rsion  (a ng le  a ga inst  sha pe ) ,  a void  in te rfe re nce ,  ca lcu la te  
re qu ire d  p rotrud ing  le ng th
■ Control Pa ne l

Exte nsion  su rfa ce  (d iffe re n t  stock su rfa ce ) ,  con trol pa ge  (m ult ip le  pa ge s)

*1 :  whe n  va lue  is  h ighe r tha n  0  (Ple a se  spe cify 0 )

■ 3 D- 2

En h a n ce m e n t  o f Cu t t in g  Mo d e s  w it h   Ba r r e l Cu t t e r
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- Z-le ve l Sca nn ing- line  Rough  Cu t t ing

1 .  Co n n e ct in g  m o ve  - Dir e c t io n  o f Z- a x is  b e t w e e n  p la n e  Ap p
Cu t t in g  m o d e s  w h ich  ca n  a d d  Ap p  h a ve  b e e n  e n h a n ce d

- Z- le ve l Re -m a ch in ing  (p re vious p roce ss is  3Axis pa th )

3 .  Ch a n g e  o f “Acq u ir e  cu t t in g  Z r a n g e ”  in  Z- le ve l cu t t in g  m o d e s

4 .  Z- Le ve l Lo w  An g le  Fin is h in g

2 .  S u p p o r t  fo r  b a r r e l t o o l o f t h e  p r e v io u s  p r o ce s s

- Thre e  de cim a l d ig its  of the  Z va lue  up  un t il V14 .2  ha s be e n  cha nge d  to six d ig its  in  V15 .1  (7 th  
d ig ita l is  rounde d  down) .

- “Va ria b le  p itch” a nd  “Enha nce m e n t  of corne r p roce ssing” whe re  low lying  >  a ll 
circum fe re nce

Pla ne
App

F20000
F1000

F500

F20000

Cutt ing

Pla ne
Esc

Folde r:  V15 .1 \ V15-DEMO-03
Mode l file :  V15-DEMO-03 .gm d
1 . Ca lcu la t ion  p roce ss lis t :  V15-DEMO-03 .gc2 ,  Proce ss:  L140-
TSR-016
2 .  Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -FREETOOL-01 .gc2 ,  
Proce ss:  L110-TTR-03
3 .  Ca lcu la t ion  p roce ss lis t :  V15-03 .gc2 ,  Proce ss:  L18-TS-005
4 .  Ca lcu la t ion  p roce ss lis t :  V15-03 .gc2 ,  Proce ss:  L20-TZ-006

Ch a n g e s  in  n u m b e r  o f a cq u ir e d  d ig it s

S u p p o r t  fo r  b a r r e l t o o l o f t h e  
p r e v io u s  p r o ce s s

Ap p  a d d e d  in  Z- a x is  d ir e c t io n

V14 .2 V15 .1

Va ria b le  p itch  pa th

Z- Le ve l Lo w  An g le  Fin is h in g ,  va r ia b le  p it ch  p a t h
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Folde r:  V15 .1 \ V15 .1 -DEMO-03
Mode l file :  V15 .1 -DEMO-03 .gm d
LAY =  75
Ca lcu la t ion  p roce ss lis t :  V15 .1 -03 -gc2  
Proce ss:  L75-SR-014

■ Th e  fille t  c r e a t io n  r a n g e  o f t h e  co r n e r - R p r o ce s s in g  “Fille t ”  fu n ct io n  h a s  b e e n  u p d a t e d ,  a n d  n o w  t h e r e  is  s u p p o r t  
fo r  t h e  o ffs e t  o f t h e  r a n g e  s p e cifie d

The  fille t  cre a t ion  ra nge  in  the  Fille t  funct ion  ha s be e n  e xpa nde d ,  a nd  the re  is  now support  for “Add it iona l offse t  va lue ” of
the  ra nge  spe cifie d .

Loca t ion  whe re  the  
pa th  doe s not  e sca pe  
out side  of the  fille t  
cre a t ion  ra nge

Cu t t in g  m o d e s  w h ich  s u p p o r t  o ffs e t

3D-1

Sca nning- line  Are a
Low Lying Proce ssing
Z-Le ve l Low Angle  Finishing
Aim ing Che ck

3D-2

Z- le ve l Re -m a chining
Corne r Proce ssing (Polygon)
3D Offse t  Cut t ing
Sca nning- line  Cut t ing

V14.2

V15.1

Pa th  output  ra nge :  
“Re d broke n line s“ +  

“Offse t  out side ”
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