THE NEW VALUE FRONTIER

{g KYOCERQG CVD coated cermet for finishing CCX

CCX

High speed machining with CVD coated cermet

Newly developed unique cermet base material with thick CVD coating

Excellent wear resistance provides long tool life for low carbon steel, general,
steel and cast iron machining

CVD coating

Specialized high-strength
micro grain cermet




CVD coated cermet for finishing

CCX

Combination of cermet with a CVD coating provides high speed machining for better productivity.
Applicable to a wide range of cutting conditions from general to high speed machining. Maintains long tool
life in soft steel, general steel and cast iron machining

Excellent high speed finishing leads to greater productivity

Superior wear resistance with unique cermet grade and thickened CVD coating
Finishing available at a higher speed range

Wide range of cutting speeds from general to high Cermet application map
speed provides long tool life in finishing applications A

High efficiency and
long tool life oriented

CVD coated Good balance of high

Cermet efficiency machining and
surface finish quality
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Surface finish oriented
>
Surface finish

CCX application examples
Great performance in continuous to light interruption [ Cutting with coolant is recommended |
finishing applications | Recommended ap is 1.0 mm or less |
Long tool life in high speed machining of soft steel and general steel Long tool life for cast iron finishing

Cover Shaft ; Differential gear case
Hot rolled automotive 34CrMo4 EN-GJS-450-10
structural steel r )

Vc: 300-600-800 (m/min) Vc: 200-300-400 (m/min) Ve: 150-250-300 (m/min)

Recommended cutting conditions

1



2 Combination of cermet and a CVD coating provides high speed machining
for better productivity

Newly developed unique cermet grade with thick CVD coating which is difficult to accomplish using
conventional technology

High speed machining and long tool life with superior wear and chipping resistance

= TiN layer L]
Thickened
CVD coated cermet Aluminum oxide layer

. . . . High-performance a-AL.O; layer
Improved wear resistance with thicker coating

than PVD
Alz20s layer provides excellent crater wear
resistance TiCN layer

Micro TiCN layer

Newly developed
unique cermet grade

Specialized high-strength micro grain cermet
including a high metal content binder phase

High wear and fracture resistance \
CCX image

RV TS T (=0 Shows greater strength and wear resistance in a wide range of cutting speeds from general to high speed machining

V-T diagram (internal evaluation)
*Tool life criterion (min): Edge wear amount 0.1 mm (Logarithmic chart)
Cutting edge (Vc = 500 m/min : After machining 12.4 min)

Improved
wear resistance ccX

800

Conventional PVD coated cermet A

Cutting speed (m/min)

m CCX
m Conventional PVD coated cermet

100 L L
1 10 100

Tool life / min*

Cutting conditions : Vc = 300/400/500 m/min, ap = 0.5 mm, f = 0.2 mm/rev, wet CNMG120408 type Workpiece : 34CrMo4

sl e . Great chipping resistance with specialized high-strength micro grain substrate and the compressive residual stress
Chlppmg resistance of a CVD coating layer

Surface condition after the CVD coating (Internal evaluation) Chipping resistance comparison (Internal evaluation) ;
Improve
ccX CVD coated carbide chipping
resistance
CccX
Conventional ‘
PVD coated cermet B
0 1,000 2,000 3,000 4,000

Number of impacts

Cutting conditions: Vc = 300 m/min, ap = 0.5 mm, f = 0.3 mm/rev, n = 3, wet
CNMG120408 type, workpiece : C45 (with 4 slots)

No crack Cracks

Strong compressive residual stress prevents cracks from occuring



Superior wear resistance to PVD coated cermets

High speed comparison: Vc = 400 m/min

CCX provided better tool life than competitor's PVD cermets by greatly reducing the amount of wear

Wear resistance comparison (Internal evaluation)

025 | m CCX

0.20

0.15

Corner wear (mm)

0.05

m Competitor B (PVD coated cermet)
m Competitor C (PVD coated cermet)
Competitor D (PVD coated cermet)
Competitor E (PVD coated cermet)

10 20 30 40

Cutting time (min)

Cutting conditions: Vc = 400 m/min, ap = 0.3 mm, f = 0.12 mm/rev, Wet, CNMG120408 type,

external turning

Cutting edge (After machining 35 min)

cCX

Competitor B (PVD coated cermet) Competitor C (PVD coated cermet)

* Picture shows 30 min after machining
due to a large amount of wear

Cover QStE360TM

Ve =540 m/min

ap=04mm

f=025mm/rev

Wet

TNMG160408PQ CCX r

Cutting

Tool life time
g/géatedcermet 210 pcs/edge (Stable) ‘ @
Stable
itor F
S bl 200 pcs/edge (Unstable)

Shortened cutting time with 1.3x faster cutting speed
Stable machining of 210 pcs per edge with improved tool life
User evaluation

Hubs C45

Ve =290 m/min
ap=0.15mm
f=027 mm/rev

Wet

VNMG160404PQ CCX

Reduced amount of wear by about 50% of conventional PVD cermet in the same conditions

User evaluation

Pin C50 etc.
Ve =125~180 m/min

ap=~1.0mm
f=0.18 mm/rev
Wet

VNMG160408VF CCX

Tool life

gvgzgm cermet 1 ,200 pcs/edge (Stable) ,m

Conventional C 500 pesledge

PVD coated cermet (Unstable)

Increased the number of parts produced by 2.4 times than the conventional PVD cermet
Stable part production
User evaluation

Cutting edge (After machining 320 pcs)
ccX Conventional D

CVD coated cermet PVD coated cermet

sk

Wear: 0.106 mm Wear: 0.232 mm




Inserts (Negative)

i . CVD coated . : CVD coated
Dimensions (mm) Dimensions (mm)
cermet cermet
Shape Description Shape Description
. Hole Corner . Hole Corner
1.C. | Thickness diameter | R(RE) X I.C. | Thickness diameter | R(RE) X
(MG 120402PP 02 ° DNMG  110402HQ 0.2 °
o _— 9525 | 476 | 381
e 120404PP 04 ° 110404HQ 04 [ ]
« Y s —————— 1270 | 476 | 5.16
7 120408PP 08 ° DNMG  150404HQ 04 °
o 120412PP 12 ® T 150408HQ 12.70 4.76 5.16 0.8 [ ]
// N MG 12040470 04 ° _F 150412HQ 12 °
LN —
& vJ 120408PQ 1270 | 476 | 516 | 08 ° DNMG  150604HQ 04 o
mm‘_mum 12041200 12 ° 150608HQ 1270 | 635 | 5.6 08 °
(NMG  090404HQ 04 ° F—— 150612HQ 1.2 g
———————— 955 | 476 | 381
g 090408HQ 08 ° P DNMG  150404XF 0.4 °
 _ STl
-k_"i}— MG 120404HQ 04 ° 8. 1270 | 476 | 516
\uy —_— 150408XF 0.8 °
120408HQ 1270 | 476 | 5.6 08 PY Fnting/Smallap
DNMG  150404XP 04 °
[— 1204120 1.2 L 1270 | 476 | 576
p 22 150408XP 08 °
,{}%\\ MG 120404XF 04 ° _\Q//__
Y DNMG  150604XP 0.4
"j = 12.70 476 5.16 12.70 6.35 5.16 bt
4 1204084F 08 ° osaselnsin 150608XP 08 d
Finishing / Small ap
y DNMG  150404XQ 04 °
- (MG 120404XP 04 ° = a0 | azs | s
1270 | 476 | 516 =
‘/! ~ 1504084Q 08 °
120408XP 0.8 [ ) oS imating
Low Carbon Steel / Finishing
N, (MG 1204080 04 O A e 150408 1270 | 476 | 516 | 08 °
oo 7 1270 | 476 | 516 ~——
» 120408XQ 08 ° forGaston
Low Carbon e Medium cuting
CNMG 120404 04 ° ?
~
~ —
\/ 120408 270 | 4% | 516 | 08 | @ S o sous 1270 | 476 | 516 | 03 | @
1204—'2 1.2 for Cast Iron
for Cast Iron (Without Chipbreaker)
/R (NMA 120404 0.4 ° ;f,"“'\ ) SNMG 120404PQ 04 [
o )
\/ 1270 | 476 | 5.6 ) 1ol 1270 | 476 | 516
— 120408PQ 0.8 [
for Cast Iron 120408 08 ’ Finishing-Medium
(Without Chipbreaker) \v 3 7 SNMG 120404HQ 04 °
DG TSod02eP 02 hd e’ 120408HQ 1270 | 476 | 5.16 08
Nl
150404PP 04 ° "
———————— 1270 | 476 | 516 P— 120412HQ 12 °
150408PP 08 ° SR
A PEw— VAT
=, = 150412pP 12 1PN |
\aﬁ@/ hd /-\), SNMG  120408XP 1270 | 476 | 516 | 08 )
DNMG  150602PP 02 ° =
- | Low Carbon Steel / Finihing
150604PP 04 °
——————— 1270 | 635 | 5.6 e
VAP 08 d SNMG  120408Y0Q 1270 | 476 | 516 | 08 PY
, 150612PP 12 ° L LI
Finishing Low Caon Stee/ Medium uting
DNMG  150404PQ 04 ° e
15040870 1270 | 476 | 516 | 08 PN
: : - - ® 4 [SNMG  120408XS 1270 | 476 | 5.6 08 °
- ] il
150412PQ 12 ° e
Low Gabon Stel / Roughing
DNMG  150604PQ 04 °
150608PQ 1270 | 635 | 5.6 08 ® ] 9 SNMG 120408 1270 | 476 | 5.6 08 °
150612PQ 12 ° —
Finishing-Medium for Gast Iron

@ : Available



Inserts (Negative)

. ) CVD coated N CVD coated
Dimensions (mm) Dimensions (mm)
cermet cermet
Shape Description Shape Description
Hole Corner Hole Corner
Handed || he i i
an r:ghTS;:n; ows 1.C.  |Thickness diameter | R X L.C.  |Thickness diameter | R(RE) X
TNMG  160402PP 0.2 °
1 I
160404PP 04 ° =0 _= |WNMG 160408 9525 | 476 | 381 0.8 °
@ 90525 | 476 | 381 =
L@ 160408PP 08 ° ot
_—
i 160412PP 12 ™ WNMG  080402PP 0.2 °
i TNMG  160404PQ 0.4 ° /' 080404PP 04 °
T '(Rﬁ' 1270 | 476 | 5.6
LQﬁ 160408PQ 9525 | 476 | 381 | 08 | @ JE AN 080408PP 3 | e
— 160412PQ 12 ° o 080412pP 12 °
Finishing-Medium Finishing
TNMG  110404HQ 04 °
635 | 476 | 226 ‘\ WMG 08040470 “ | e
G 110408HQ 08 ° (:@h 1270 | 476 | 516
-\“;iﬁ_. TNMG  160404HQ 04 Py —— 080408PQ 08 °
A, p Finishing-Medium
EARSe 160408HQ 9525 | 476 | 381 08 ° WNMG  060404HQ 04 °
9525 | 476 | 381
[—— 160412H0 12 i § 060408HQ 08 °
?. 4 -
AD e te0d0 “ | e WNMG 0804040 4] @
AT\ 08 | 48 | 8 080408HQ 1270 | 47 | 516 | 08 °
= 160408XF 0.8 )
Finishing / Small ap P— 080412HQ 1.2 o
! TNMG  160404XP 04 ° i! TE (LT 7 ~
PN S 9525 | 476 | 381 /P~ I T
—n 160408XP 08 g% ' ’ )
° e 080408XP. s | @
" Low Grbon el Finising
98 TNMG  160404XQ 0.4 °
oo | om || s WNMG  080404XQ 04 °
160408X0 08 ° 1270 | 476 | 5.6
mw(avhurited:‘Mzdmrrmmnq 080408XQ 0.8 o
TNMG 160404 0.4 °
~ 9525 | 476 | 381 £
— 160408 08 ° ~ WNMG 080408 1270 | 476 | 5.6 08 °
forCastlron - f-
TNMA 160404 04 ° ——
- 9525 | 476 | 381 -~
orCastion 160408 0.8 ° WNMA 080408 12.70 476 5.16 0.8 [ ]
(Without Chipbreaker) e
for Cast Iron
UNMG  160402PP 0.2 ° ithout Cigbeke)
P 160404PP 04 ) @ : Available
<> 9525 | 476 | 381
- 160408PP 08 °
160412PP 12 °
Finishing
UNMG 160404 R/,\C 04 °
SN 160408 R/-C 9525 | 476 | 381 08 °
Finishing-Medium 1602 /¢ 12 ®
UNMG  160404PQ 04 °
<O 160408PQ 9525 | 476 | 381 0.8 °
Finishing-Medium 160412PQ 12 o
UNMG  160404HQ 04 °
Rl ]
~ 160408HQ 9525 | 476 | 381 08 °
Finishing-Medium 160412HQ 12 ®
- UNMG  160404VF 04 °
9525 | 476 | 381
160408VF 08 )

Finishing-Medium




Inserts (Positive) @

L CVD coated L CVD coated
Dimensions (mm) Dimensions (mm)
cermet cermet
Shape Description Shape Description
Handed Insert I | Thideness | Mol | Comer Relief oy Handed Insert IC. | Thickness | ol | Comer | Relief ¢y
shows Right-hand diameter | R(RE) | angle shows Right-hand diameter | R(RE) | angle
™t 060202PP 0.2 o DCMT 070202HQ 0.2 [ ]
— 635 238 28 7° —_—
060204PP 04 o 070204HQ 6.35 238 2.8 04 7° [ ]
M1 09T302PP 0.2 (] ﬁ 070208HQ 0.8 [ ]
09T304PP 9.525 397 44 0.4 7° () \/ DCMT 117302HQ 0.2 [ ]
Finishing 09T308PP 0.8 (] 117304HQ 9.525 397 44 04 7° [ ]
() 060202GK 0.2 [ ) Finishing-Medium 11T308HQ 0.8 [ )
— 635 238 28 7°
o 060204GK 0.4 ( ]
o g—
> |(CMT - 09T3026K 02 o ~ DCMT 117308 955 | 397 44 o8 | 7 °
N e 9525 | 397 44 o 7 o ~~—
\/ - Medium cutting
M 1oaaek oo ae | s L4 . @ DCMT  070204P 635 | 238 | 28 |04 | 7| @
Finishing-Medium 120408GK 08 d h - [DCMT 117302XP 0.2 [ ]
L ! |
T 06020240 | 635 | 238 | 28 2 - | ® - 11T304P 9525 | 397 | 44 |04 | T °
3 0602040 e S Low arbonstd/ 113081 08 °
‘ ' ™t 09T302HQ 0.2 [ ] _‘
b - “ e
\/ o o5 | s | a0 Taol # [ o \\Q/’/ DIMT  11T304XQ 04 °
— — 9525 397 44 7°
Finishing-Medium 09T308HQ 08 [
Low carbon steel / 11T308XQ 0.8 °
Medium cutting
v .D Mt 097308 9.525 397 44 0.8 7° (]
Medumetting SPMN 120312 127 | 318 - 12| e
CPMT 080202PP 0.2 [ ]
— 7% 238 33 e Without chipbreaker
- N 080204PP 0.4 )
QL )7 (o osz0zep 02 ° WHr - @ o2 o
| 397 1.59 23 5°
090304pPP 9.525 3.18 44 04 | M° [ )
B — 060104DP 04 [ ]
Finishing 090308PP 0.8 [ ) Finishing
(PMH ~ 080204HQ 0.4 (] TCMT  090202HQ 02 °
- — 1% 2.38 35 1°
/ o " 080208HQ 038 ° 5.56 238 25 7°
=7 |OMH 0903040 04 ° 090204HQ 04 °
— 9525 3.18 45 ne *
Finishing-Medium 090308HQ 0.8 ( ] \ TCMT 110202HQ 0.2 [ ]
CPMH 080204 0.4 ° { .'_QL"' \ 110204HQ 635 | 238 28 |04 | 7 °
— 7% 238 35 1n°
0 080208 0.8 ) 110208HQ 0.8 [
/
\/ CPMH 090304 04 ° TCMT 16T304HQ 0.4 [ ]
— 9525 3.18 45 1n°
16T308HQ 9.525 397 44 0.8 7°
Medium cutting 090308 038 ([ ] _ o
inishing-Medi 16T312H 1.2
Sk (o oso2oap 794 | 238 | 33 |04 || @ Finkhing Medum 4 hd
< TPMT 090202PP 02 °
W o ovmsone 04 ° 56 | 238 | 28 e
) h ) — 9525 3.18 44 1n° 090204PP 04 [ ]
OW carbon steel 090308XP 0.8
Finishing o TPMT  110302PP 02 °
H CPMT 090304XQ 04 [ ] 110304PP 6.35 3.18 33 04 | M° [ )
“\ o e — |
v ———1 955 | 318 44 1 Finishing 110308PP 08 °
Low carbon steel / 090308XQ 0.8 o
i i TPMT 090202HQ 0.2 [ ]
Medium cutting T sk 238 28 17°
DCMT 070202pPP 0.2 (] 090204HQ 0.4 [ ]
— 635 238 28 7°
070204pPP 0.4 (] TPMT 110302HQ 0.2 [ ]
DCMT 11T302PP 0.2 [ ) . 110304HQ 6.35 3.18 33 04 1n° [ )
| \ |
117304PP 9.525 3.97 44 0.4 7° [ ] /. 0‘4', 110308HQ 0.8 [ )
Finishing 117308PP 0.8 [ ) TPMT 160302HQ 0.2 [ ]
DCMT 070202GK 0.2 (] 160304HQ 9.525 3.18 44 0.4 mne [ ]
070204GK 6.35 238 28 0.4 7° (] Finishing-Medium 160308HQ 0.8 [ ]
070208GK 0.8 (] i TPMT 110304XP 0.4 [ ]
. — 635 3.18 33 ne
DCMT 1173026K 0.2 [ ] ﬁ‘i 110308XP 0.8 (]
— .1 \f’
117304GK 9.525 397 44 0.4 7° [ ) ECe—arimes | TPMT 160304XP 0.4 [ )
Low carbon steel / 9525 3.18 44 e
Finishing-Medium 117308GK 0.8 [ ) Finishing 160308XP 0.8 [ )
@ : Available




Inserts (Positive) @

R CVD coated N CVD coated
Dimensions (mm) Dimensions (mm)
cermet cermet
Shape Description Shape Description
Handed Insert 1.C. | Thickness 'Hole Comer | Relief X Handed Insert I.C. | Thickness | . i | (@i | B X
shows Right-hand diameter | R(RE) | angle shows Right-hand diameter | R(RE) | angle
TPMT  110304XQ 0.4 [} VCMT - 080202PP 0.2 [ J
4 — 635 3.18 33 1° — 476 238 23 7°
ﬁ\\ 110308XQ 0.8 [} ‘W 080204PP 0.4 [ J
. | TPMT 160304XQ 0.4 [ ) VCMT  160404PP 0.4 °
Low carbonsteel/ — 9.525 3.18 44 1° — 9525 4.76 44 7°
Medium cutting 160308XQ 08 [ J Finishing 160408PP 0.8 [ )
VBMT - Thoso2ep | 02 = VCMT  080202VF 02 °
110304PP 6.35 3.18 28 04 | 5° [ ) qb__r;{;, 1 47 238 23 7
p . 110308PP 0.8 [ ) 080204VF 0.4 [ ]
W‘ Finishing
VBMT  160404PP 0.4 [ )
160408PP 9535 | 476 | 44 | 08| 5 | @ <A | 02 =
| == ———————— 476 | 238 23 7
Fnshing 160412PP 12 hd o 080204HQ 04 °
VBMT  110302VF 02 ° Finshing-Medium
TP — o WBMT 060102 R/,-DP 0.2 °
110304VF 635 | 3.8 28 | 04 |5 ° pi ——— 397 | 199 23 5
/ -
110308VF 08 ° ‘)h 060104 /,-DP 04 [
- 2 R/, |
c“"-l-.,ﬁ.-’—" VBMT  160402VF 02 ° e WBMT 080202 R/.-DP 76 238 2 0.2 - [ J
—_— _— R/, |
160404VF 0.4 ° Finishing 080204 ®/.-DP 0.4 [ ]
] 9525 | 476 44 5 WPMT  110202HQ 02 °
160408VF 0.8 [ ] 4 — 635 238 28 11°
frishing 160412VF 12 ° ﬂ (P 04 hd
L4 . | WPMT  160304HQ 0.4 [ ]
VBMT 110304HQ 0.4 . [ ) S ——— - 195 318 44 1°
—— 635 | 318 28 5 Finishing Medium 160308HQ 08 i
110308HQ 0.8 [ )
VBMT 160404HQ 0.4 [ ) @ : Available
160408HQ 9.525 4.76 4.4 0.8 5° [ J
Finishing-Medium 160412HQ 1.2 o
Recommended cutting conditions
Ve:m/min
Workpiece
Min. - Recommendation - Max.
Low carbon steel 300 ~ 600 ~ 800
Carbon steel 200 ~ 300 ~ 450
Alloy steel 200 ~ 300 ~ 400
Gray cast iron 300 ~ 350 ~ 400
Nodular cast iron 150 ~ 250 ~ 300
+ Machining with coolant is recommended. Dry machining is not recommended.
- Great for soft steel materials during low to high speed finishing (continuous~light interruption)
- Not recommended for Roughing (scale removal) and heavy interrupted machining (ap should be =1 mm)
iy The information contained in this brochure is current as of October 2019.
Lh I(HDEERE Duplication or reproduction of any part of this brochure without approval is prohibited.
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