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C a s e N o . 1

Workpiece material : stainless steel S US304
Workpiece: Flange
Cooling type : Fluid cool ing
Original blade :A foreign brand
Shosai insert: WNMG080408- RB SH2025M
Cutting parameter:Vc : 153m/m in , f:0 .2mm/rev , ap: 1-2mm
Conclusion : Used for boring , uneven cutting allowance , our inserts processed 48 pieces,

a foreign brand processed 41 pieces, tooll  increased by 17% ,and has the advantage of cost 
performance .
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Type
型号

Dimension(mm)�
基本尺寸

Coated�Grade�涂层牌号 Uncoated��
Grade

非涂层牌号

S
H
11
25

S
H
20
25
+

MGMN200-M 16.00.22.0 ●●  
�

MGMN250-M 18.50.22.5 ●●  
�

MGMN300-M 21.00.43.0 ●●  
�

MGMN400-M 21.00.44.0 ●●  
�

MGMN500-M 26.00.85.0 ●●  
�

MGMN600-M 26.00.86.0 ●●  
�

Grooving insert

Type
型号

Dimension(mm)�
基本尺寸

Coated�Grade�涂层牌号 Uncoated��
Grade

非涂层牌号

S
H
11
2
5

S
H
20
2
5+

MGMN150-G 16.00.21.5 ●●  
�

MGMN200-G 16.00.22.0 ●●  
�

MGMN250-G 18.50.22.5 ●●  
�

MGMN300-G 21.00.43.0 ●●  
�

MGMN400-G 21.00.44.0 ●●  
�

MGMN500-G 26.00.85.0 ●●  
�

MGMN600-G 26.00.86.0 ●●  
�

               SHOSAIGroving İnsert
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© C u tt i n g Ti m e C a l c u l a t i o n of E xt e r n a l a n d I n t e r n a l Tu r n i n g

r = -^- ( m i n )
J

I n t h e f o r m u l a : T : C u t t i n g t i m e ( m i n )

L : l e n g t h o f m a c h i n e d a r e a s ( m m )

F : F e e d r a t e ( m m / r e v )

N : R o t a t i n g s p e e d o f m a i n a x l e ( r e v / m i n ) F o r

e x a m p l e : W h e n t h e r o t a t i n g s p e e d o f m a i n a x l e i s 3 0 0 r e v / m i n ,

a n d t h e f e e d r a t e i s 0 . 1 5 m m / r e v . t h e t i m e n e e d e d f o r a c u t t i n g

l e n g t h o f 1 8 0 m m s h o u l d b e :

© T i m e C a l c u l a t i o n E n d S u r fa c e Tu r n i n g (C o n s ta n t L i n e a r S p e e d )

T =
n x (a2 -b2)
4 0 0 0 x Kc x /

( m i n )

I n t h e f o r m u l a : T : C u t t i n g t i m e ( m i n )

V c : l e n g t h o f m a c h i n e d a r e a s ( m m )

F : C u t t i n g s p e a d F o r e n d s u r f a c e w i t h o u t h o l e ,

b = 0 , t h e f o r m u l a i s s t i l l V a l i d .

© T h e O ret i ca l Va l u e C a l c u l a t i o n of M a c h i n e d S u r fa c e Ro u g h n e s s

f2
= x l OOOtpw)

I n t h e f o r m u l a : R : T h e o r e t i c a l r o u g h n e s s v a l u e o f m a c h i n e d

s u r f a c e

F : F e e d r a t e ( m m / r e v )

R c : N o s e r a d i u s ( m m )

F o r e x a m p l e : W h e n t h e f e e d r a t e i s 0 . 2 5 m m / r e v , a n d t h e n o s e

r a d i u s i s 0 . 8 m m . t h e t h e o r e t i c a l r o u g h n e s s v a l u e o f m a c h i n e d

s u r f a c e s h o u l d b e :

f2 0 252R = x 1 000= — x 1 000= 9. 7 6( pn)
8/;. 8 x 0. 8

The I nfl uence of Th ree E lements of Tu rn ing on Mach in i ng

Norm a l l y , sho rt mac h i n i ng t i me , long too l l i fe an d h i g h m ac h i n i n g p rec is ion a re ex pected i n m ach i n i ng , so

the mate r i a l q ua l i ty , ha rd n ess , an d shape of the wo rk p iece , and propert i es of mac h i ne sh ou l d be fu l l y

cons id e red an d th e n we ca n se lect su itab le too l s an d ad o pt h i g h -eff i c i ency cutt i n g paramete rs , name ly th ree

paramete rs .

O C u t t i n g S p e e d ( V c )

( 1 )Def i n i t i o n of c u tt i ng s peed

When the wo rkp iece i s rotat i ng on the mach in e , t h e n u m b e r of i s rotat ion pe r m i n u te i s d ef i ned as Rotat i n g

speed of ma i n ax le ( n ) . B ecau se of i ts rotat ion , the c u tt i n g s p eed measu red on the contact i n g po i n t of d i amete r i s

def i ned as l i n ea r speed , ( m/m i n ) . Norma l ly , l i nea r , l i near speed i s con s id e red to meas u re th e effect of cutt i n g

speed on mach i n i ng .

(2 )Effect of C utt i n g S peed

Cutt i n g s peed h as s i g n i f i cant effect i n too l l i fe . Wh e n the c u tt i n g speed is i nc reased , cu tt i ng tem pera tu re wi l l

i nc rease and tool l i fe w i l l be shortened . Cutt i n g speed var i es accord i ng to the d i ffe ren t types an d hard ness of

work-p iece . The be low con c l u s ion s a re reached afte r many cu tt i n g exper iments :

• Norma l ly too l l i fe wo u ld be red uced to ha lf wh e n th e c u tt i ng speed is i nc rease d by 20% . Tool l i fe wou l d

be 20% of the ori g i n a l l i fe i f t h e cu tt i ng speed is rai sed by 50% .

• Low s peed(20-40m/m i n )cu tt i n g cou l d eas i l y cause v i b rat i on an d shorte n too l l i fe .

© F e e d R a t e ( F n )

( 1 )Def i n i t i on of feed rate

Feed rate i s d e f i ned as th e m ov i ng d i stan ce of too l afte r workp iece rotates fo r on e c i r c l e , measu red by

mm/rotat ion .

(2 )The inf l uen ce of feed rate

Feed rate i s a key facto r t h at d ete rm i nes su rface q u a l i ty . M eanwht i l e i t al so affect th e ra ng e of ch i p fo rm i n g

and the th ickness of ch i ps d u r i ng mach i n i ng .

I n te rm of the effect on tool l i fe , sma l l feed rate lead s to ser i ou s abras ion on c lea rance face , red uc i n g too l

l i fe .
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© C u tt i n g D e p t h ( a p )

( 1 ) Def i n i t ion of cutt i n g depth
Cutt i ng dept h is def i n ed as the d iffe rence between mach i ned su rface and u nmach i ned su rface . Measu red by mm. i t i s half the

d ifference val ue between t he or i g i nal d i amete r and mach i ned d i ameter .
(2)Effect of Cutt i n g De pt h

Cutt i ng depth shou l d be determ i ned by the mach i n i ng a l l lowance and shape of wo rkp iece , powe r and r i g i d i ty of mach i ce , and
too l r i g i d i ty .

The change of cutt i n g d epth has l i t t le effec t on too l l i fe . I f t h e cu tt i n g depth i s too low . The cutt i n g nose on ly sc rapes t he
hardened laye r on t he workp i ece su rface , reduc i ng too l l i fe . When the re i s hardened oxi de laye r on workp i ece su rface ,
h i gher cutt i n g depth shou ld be adopted with i n the poss i b le ran ge of mac h i ne’ s power to avo i d cu t t i n g nos r j u st cutt i ng the
hardened layer ofworkp i ece .

B lade Wea r a nd So l ut ion

( 1 ) F l a n k Wea r

P robl em :

H i g he r cutt i ng re s i stance . Notch wear on f lank . Poo r roug hness of su rface o r dete r i o rat i o n of
accu racy
Reason :
Soft g rades . Excess ive cutt i ng speed . Smal l f l a nk ang l e . Low feed
Sol u t i ons :

Sel ect a h i g he r , wear-res i stant g rade . Red uce cutt i ng speed I nc rease f lan k an g l e I ncrease feed

( 2 ) C rate rWea r

P rob lem :
U ncon tro l l ed ch i p Poo r su rface qual i ty when f i n i s h i ng H i g h speed process i ng ca rbon steel
Reason :
Soft g rades Excess i ve cutt i ng speed Excess ive feed The strength of ch i p b reake r I n s u ff ic i ent
So l u t i ons :
Chang e to a h i g her wear- res i stan t g rade Red uce cutt i ng speed Reduce feed Sel ect a h i gher
s t r eng t h ch i p b reake r

( 3 ) P l ast i c De fo rmat i o n

P rob lem :
Va r i at i o n o f d imens ion Nose wea r , cutt i n g edg e d rape o r pass i vat i ng , when p rocess i n g al l oy steel
Poo r su rface roug hness
Reason :
Soft g radeExcess ivecutt i ng speed Excess ivecutt i ng depth and feed rate Ove rheaton cutt i ng edge
So l ut i ons :
Se lecta h i gher red hardness cutt i ng mate r i a l Dec rease cutt i n g speed Dec rease cu tt i n g depth and
feed rate Se lect a h i g her the rmal con d uct iv i ty cu tt i ng mater i a l (CVD+suff i c ie n t coo l ant )

( 4 ) Bu i l d - U p- Ed g e

P rob l em :
Wo rkp i ece d i sso lve with Cu tt i ng edgePoo r su rface roughness when f i n is h i ngCutt i n g res i stance
i nc reasedCu tt i ng soft mater i a l s
Reason :
Cutt i n g speed too lowCutt i ng edge obtuseU n su i tab le too l mate r i al
So l ut i o ns :
I n c reasecutt i ng speed i nc rease rake an g le Sel ect smal l st i ck i ng force

( 5 ) Ch i p H amme r i n g

P rob lem :
Pa rt of t he cu tt i n g edge that does not part i c i pate i n cutt i ng i s damaged by ch i p hammer i ng , t h e
uppe r an d su ppo rt of the i n se rt may be damaged .
Reason :
Ch i p fo l ds back to the cutt i ng edge
So l ut i o ns : Change the feed rate and choose another type of ch i p b reake r

( 6 ) I n se rt F rac t u re

P rob l em :

Cutt i ng res i stance i nc reased Poo r su rface Roug hness
Reason :
Toug hness i n su ff i c i e nt Excess ive feed rate Stren g th of cutt i ng edge i nsuff ic i e n t I n stab i l i ty of the
tool
Sol u t i ons :
Sel ect a tou gher g rade Dec rease feed rate I nc rease hon i ng of cutt i ng edge(ch amfer i ng to
rou nd i n g ) I nc rease the stab i l i ty and sett i ng ang l e

( 7 ) Thema l C ra c k

( 8 ) Ch i p p i ng

P rob l em :
C rack by h eat cyc le(often happen i n m i l l i n g an d i nterrupted cutt i ng )
Reason :

Toug h ness of tool g rade i nsuff i c i e nt Swe l l a n d s h r i n k by c u tt i ng heat( cold-the rmocyc l i ng )
Sou l t i ons :
Cutt i ng w i t hou t coo lant/Suff i c ie n t cool an tSe lect a tou g her and mo re t he rmal s hock res i stance

g rade

P rob l em :
Sud den f ractu re of cutt i ng edge ( rake face and f lan k) l nstab i l i ty i nsert l i fe
Reason :
Toug hness i n suff i c i ent Excess ive feed rate Stren gth of cutt i ng edge i nsuff i c ient I n stab i l i ty of the

tool
Sol u t i ons :
Sel ect a toug he r g rade Dec rease feed rate I nc rease hon i ng of cutt i ng edg e (chamfer i ng to
rou nd i n g ) I n crease the stab i l i ty and sett i n g an g l e
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