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Shut out the trouble!! With excellent characteristics of NOGA, step beyond to new stage of die making!!
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Shut out the trouble !! With excellent characteristics of NOGA, step beyond to

NOGAH‘JﬁﬁE Characteristics of NOGA

Stronger!
Improved service life of die >

8Cr steel
8Cri Rl >

8Cr improved steel

Galling resistance (after surface treatment)

XTRYRIMERIEEN KS-C REABENER.
KS-G USMUSERE S IF T EE RS RIZF TR, }

fo r the Sta m er % Galling resistance is the image by KS-G coating treatment. Sufficient
p characteristics may not be obtained by coating other than the KS-G coat-

ing as the case may be.
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8Cr improved steel
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8Cr steel
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Simpler!
Improved die manufacturing
efficiency
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ﬁﬁtbﬁ Comparison‘ 6f characterisﬁcs

Improves galling
resistance.

@Realizes steel material structure optimal for PVD treatment.
@Enables improvement of the service life of the forming die that
does high-tensile processing such as bending and drawing be-
cause the surface treatment coating is hard to peel off.

Enables reduction of
chipping.

@Reduces large size carbides and debris that cause chipping to a
large extent, and improves fatigue characteristic and toughness
two to three times higher.

@Reduces chipping of the trimming die tip and cracking troubles of
the forming die, and enables to improve the service life of the die.

Improves
weldability.

@Reduces cracking trouble of the die by welding because the al-
loy is designed to reduce welding cracks.

@improves welding workability because welded metals conform
well and the bead is stabled by excellent component design.

Realizes the best dimensional
change characteristic by
heat treatment.

@Reduces dimensional change by heat treatment to a large ex-
tent, suppresses directional variation to the limit, and reduces die
assembling workload.

Realizes utmost
machinability.

@Amazingly improves machinability about 3 to 10 times higher as
compared with the existing SKD11 improved steel, and enables to
reduce machining cost and time.

HEF& Service life of die HWEGEFEE Ease of die manufacturing
REAEY CVD-TD T i #habE T
(PVD) REAE ERELE il = 2 R4 L mI
Surface treatment CVD, TD repetition Wear resistance without Fatigue Toughness Machinability Dimensional change Weldability Electric discharge
characteristic (PVD) characteristic surface treatment characteristics by heat treatment machinability
NOGA | A A © O o | 0O < O
KD11S A - O X O A X A
SKD11 A : N X X N X A
8%Cr
8%Cr. stgl L O O Ay A X A A
B%Cr?:.ﬁg'ggﬁteel A O O A O O X X
- £ Superior © O A X % Inferior
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Galling resistance

- Galling that occurs in high-tensile molding (adhesive wear due to rising of friction heat) is produced in a peeling position of surface coating.
NOGA combines the characteristics to resist galling by improving adhesion to surface coating.
- NOGA improves service life amazingly further than SKD11 by the KS-G coating treatment.
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Result of comparing the service life of bending press
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o h/EHL: 110ton HE
o fNT##k SPC980
o MEEE: 60SPM

e Hi{HE: 10%

Test conditions

« Press machine: 110 ton press

+ Material machined: SPC980 t=2.0mm
« Press speed: 60SPM

« Drawing ratio: 10%

t =2.0mm

*FEE AR RLIR
% Production of galling on the product is
handled that the service life has ended.

W 7£3 3008 R BB AR EAFRARERE

Product material and die surface condition at the time of 3,300 shots
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\Galling is |
produced.

Product material surface

: MEZMH Die: Bending punch

‘NOGA
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Friction abrasion test
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® SRR Bk AR 100kof
oKW 50kaf
o R HEHH: 64rpm

Test conditions

+ Pin material: High-tensile steel material 100 kgf

+ Test load: 50 kgf

« Test revolution: 64 rpm

ﬂ'ﬁ g m‘ﬁ% ﬁﬁ Toughness and fatigue resistance characteristics
e NOGA5SKD 118 SKD 11 R $NtELL KIEiR S T #HIME - M ss4siE.

NOGA is improved in the toughness and fatigue resistance characteristics to a large extent as compared with SKD11 steel and SKD11 improved steel.
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Rotating bending fatigue test
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#&&bﬁﬁﬁ HVérc‘in’eiss by heat treatment

© NOGARJAAMER LITE S SKD 1B ERIA LI ZETi#1T. A mEK TEEELLSKD1MEHY 1HRC,

NOGA enables heat treatment under the same heat treatment condmons of SKD11, and becomes harder than SKD11

by 1 HRC by high temperature tempering.
R KK T
Quenched and

tempered hardness ¥ g?gﬁ
66 SR * |
—— 8%Crif EBREX FEEELLSKD1TBHILI05 - 1HRC
G 64 Becomes harder than SKD11 by about 0.5 to
o 1 HRC by high temperature tempering.
WA & £
Heat treatment conditions § 62
5 N2/ ( 1bar (LL) 5
1090~10300 Nz gas cooling (1 bar or above) 5:“ 60 ﬁﬁ&#
800~850C // ) . X I AR~ 15x25%18mm
* 2 , 405500 &b Q 58 O FEYGREE: 1030°C x 15Hr (54)
=500C = c
= / i i\ Aircooling T e[O: TCx3Hr
L ; ; : g 5
N DR S R TN f 1' Test conditions
5~10C/min  5~10C/min cooling 54 e . : . L « Test piece dimension: 15X25X18mm
0 100 200 300 400 500 600 + Quenching temperature: 1030CX1.5Hr(gas cooling)

EXiRE (C) Tempering temperature ('C) + Tempering: TCX3Hr

FRALEEE - PRAME RT LRI s oty mensiont canae
® NOGATEHASME R~TEWRBI AR RER/, BRTHSHEERNAMERTELARE.

NOGA has small anisotropy (directional variation) due to dimensional change by heat treatment, and keeps highly accurate

die sizes after heat treatment.
WERAME R <t LA BALERTEAGEERE

Dimensional change characteristics Anisotropy of dimensional éz tfﬁg?zﬁ,ongaﬁon
= . by heat treatment L% Longitudinal direction & G5 change by heat treatment T direction
2 2
R = = = EK :505CX5Hr
2 ? g Tempering: 505CX5Hr
® R~F: 50 (t)x 100 (w)x 200 (L)mm g 0.1 g 0.1
HAbE &4 =9 SE - 0054% 7
ek 1020°C x 2Hr (%) %5 0:03 %‘E ' & 0.017%
T - Eg 0 Eg 0 5;3; ,J. e l-
est conditions ) B . . |
- Dimension: 50(t)>X100(w)X200(L)mm {8 ] =
O NGGA ®2 005 =\
Heat treatment conditions € -0.05| |~ 12¢% g
+ Quenching: 1020C X 2Hr(gas cooling) ‘g —— 8%Crifidk -% B
£ £ =0
= 041 £
a 0 100 200 300 400 500 600 e L|T|W L T]W '—|T|W
EXEE (C) SKD11 8%Crifex NOGA

Tempering temperature (C)

ﬁ$§{‘t Secular change

® NOGARIZFZL4FHE SSKD11E%,

NOGA has the secular change characteristics equivalent to those of SKD11.

0.12
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® A~f: 95(t)x100 (w)x 150 (L)mm
®Ek: 1020°C x 2Hr (%)

o [@k: 505°C x 5Hr

® Bk 5E 5 RIEHIR~TEN

Dimensional change ratio (%)

Test conditions

+ Dimension: 95(t) X 100(w)X150(L)mm

* Quenching: 1020'CX2Hr(gas cooling)

+ Tempering: 505CX5Hr

- Dimensional change in 5 days after tempering

RATZWE (%)

SKD11 8%Créf 8%Crifzi NOGA
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NOGA is amazingly improved in machinability further than the existing SKD11 steel and SKD11 improved steel.

( iEXM *3} Annealed material )

WBkLIIHET)

Ball end mill

EEEFERT]

Rapid feed radius cutter
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e #l#fi: MC(BT50,7.5kw)

o TH: =3 AJX14R5035A42S $50

® 71/ JDMW140520ZDSR-FT VP15TF
e i 7]&: 1.0mm/ 7]

o {JJEIRE: Adimm , Rd35mm

e ZiHHKE: 80mm

o Il B

o HEiHEm: TRER R

Test conditions

- Machine: MC(BT50,7.5kw)

« Tool: Mitsubishi AJX14R503SA425¢50

- Tip: JDMW140520ZDSR-FT VP15TF

+ Feed: 1.0 mm/blade

- Depth of cut: Adimm.Rd35mm

« Protrusion length: 80mm

» Cutting fluid: Air blow

- Judgment of service life: Tool abrasion, chipping

N4 E (m) Machining length (m)

EL o

o HlH:
eTH:
Tk

MC(BT40,5.5kw)
=3 SRFH30S32M
=3 SRFT30 VP15MF

® HEREH: 2650min-1

e #J]8: 1660mm/min

o {THRE: Ad0.3mm , RdO.7mm
o BHKE: 118mm

o YHlid: ESBE

o IHIAE: YR

Test conditions
* Machine: MC(BT40.5.5kw)

« Tool
« Tip:

: Mitsubishi SRFH30S32M
Mitsubishi SRFT30 VP15MF

+ Revolution: 2650min-1

- Feed: 1660 mm/min.

- Depth of cut: Ad0.3mm.Rd0.7mm
« Protrusion length: 118mm

« Cutting fluid: Air blow

- Cutting direction: Down cutting

o KIFIEE THAEBRRIMMIY, &R THAEFREEMT.

Workability after quenching and tempering is also improved to a large extent, coping with correction machining after quenching and tempering.

( #ﬁﬁ *il' Quenched & tempered material )

WEksL3I8E7]  Ball end mill

WiZgt7] End mill

EL e s

o i MC(BT40,5.5kw)

=% VC-MD 10mm

© LKA 150m/min (4800rpm)

e %718 0.1mm/ 7] (2900mm/min)
o {JJEIRE: Ad10mm Rd0.5mm

o LTI E: HEIE

e BHIKE: 25mm

o {JHlih: ESHE

300

Tool service life distance (m)

Test conditions

+ Machine: MC(BT40.5.5kw)

« Tool: Mitsubishi V C-M D 10mm

« Cutting speed: 150m/min(4800rpm)
- Feed: 0.1 mm/blade(2,900mm/min)
« Depth of cut: Ad10mm Rd0.5mm

« Cutting direction: Down cutting

+ Protrusion length: 25mm

« Cutting fluid: Air blow

TIAFHES (m)

SKD11
60.2HRC

8%Crifl 8%Cril 8%Crifiti NOGA

62.5HRC 60.2HRC

61.0HRC

&G

e #lifi: MC(BT40,55kw)

e TH: =% SRFH30S32M

® J]A: =3 SRFT30 VP1OMF

o [EHE: 2650min-1

® YI4IEAE: 1660mm/min

o YJEIRE: Ad0.3mm , Rd0.7mm
o FEHKE 118mm

o Yl ESmE

o I METIE

o MIAKE:

Test conditions

+ Machine: MC(BT40.5.5kw)

« Tool: Mitsubishi SRFH30S32M

« Tip: Mitsubishi SRFT30 VP10MF
- Revolution: 2650min-1

- Feed: 1660 mm/min.

« Depth of cut: Ad0.3mm.Rd0.7mm
- Protrusion length: 118mm

- Cutting fluid: Air blow

« Cutting direction: Down cutting

« Machining length: 50m

60.7HRC

)

.<_
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Number of drilling positions (pieces)
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8%Crifl  8%Crifie

SKD11 NOGA

Lo

e #lif: MC(BT40,5.5kw)
e TH: =% K-TD 141mm
o JEIEE: 22m/min

o TI®: 0.15mm/rev
®FLF: 987mm(7D)
®STEP: 3mm

o El: FLACHIEE

o Ef: EERE R

Test conditions

« Machine: MC(BT40.5.5kw)

« Tool: Mitsubishi K-TD 14.1mm

- Cutting speed: 22m/min

- Feed: 0.15mm/rev

- Hole depth: 98.7mm (7D)

- Step: 3mm

+ Cutting fluid: Emulsion

« Service life: Creaking noise, folding

— 200

(
-
@
o

160 |-
140
120
100
80
60 |-
40
20

THE#HR (um) Tool abrasion quantity (um

o

8%Criftk

SKD11  8%Crifl NOGA
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EE'E Weldability

® NOGAL5SKD115iSKD MBI R $MIALL AR 55| B IR 24E . BARIFRVEIZRIR(FIE.

NOGA is lower in welding crack sensitivity than the existing SKD11 steel and SKD11 improved steel, indicating good welding workability.

. EE-I{ﬁﬁ . EE&% O: kst O : No crack

. - 5 A BRNRE A & Minute crack is produced.
Welding workability Welding crack X HEE X : Large crack is produced.
N=| .
ﬁﬁiiﬁ l&ﬁ EE%R ﬂﬂl f#H Im& Preheating temperature
Bead Undercut Blowhole ] o o °
S stapiity TR e i -1 DO C- S EOOD | HOGT
NOGA NOGA | X | -
SKD11 SKD11
8%Crifi 8%Crifj
8%Cr steel 8%Cr steel
8%Crifigt| 8%Crf
8%Cr 8%Cr
improved steel | improved steel |
R &4 Welding conditions *BUZ AR BRI AR TN M REHITNER,
oIk SKDBTZ  $40 - Welding rod: SKD61 series ¢4.0 EMHIKN, BREERSETMERTE.
IR, i + Welding range: 50X150mm 5 i 7 - . :
® [2HESERE: 50 150mm . Welding current: 160A % Evaluation result is that on a square block without profile cutting.
® [FHE: 160A - Number of layers: 3 layers The result differs by the material size, shape, etc.
o =F1E% + Peening: None
o RHES EHSKDE1RIFHME.

o324 JIS:DF2B-B, DF3B-B,DF3C-B &
‘ o TIG 18##: BT REXAEIFIEHEH
fSwpeir © O A X % Inferior A welding rod of SKD61 material or equivalent is recommended.

- Arc welding rod: JIS: DF2B-B, DF3B-B, DF3C-B, etc.
- TIG welding rod: Please ask us about it because models differ by the manufacturer.

%ﬁ&bﬂﬁﬂ Surface treatment characteristics

e NOGAEBFREATFPVDAIERINFTLEL.
W (E FBKAMSHIFPVDREALIE rKS-G 1,

o A[U{EMATD (VC) ZLCVD (TiC) RELIE.
HE M EEEESSKD11FE. NOGA SD 11

- NOGA realized steel material structure optimal
for PVD treatment.
Use of the new PVD surface treatment
"Machaon coat KS-G" of Koshuha All Metal
Service Co., Ltd. is recommended.

- The surface treatment of TD (VC) and CVD

(TiC) is also enabled, and the obtained film
thickness is equivalent to that of SKD11.

10um
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= # T101-0032 FRHFTFABEREAE1TE10ESS (TMMELSF) TEL.03(5687) 6023 (f£) FAX.03 (5687) 6047

X B X [ 75300022 ARFIABRAALEKRIEET12%245 (FI/RKALEILTF)  TEL.06(4802) 1480 (f£) FAX.06 (4802) 1481
2 &7 B X [E 74600003 BHELHEMTXE TH0E5S (/\BYMDEILSF) TEL.052(232)3410 FAX.052(232) 3413
it B OE ¥ PR T373-0014 BEEEAMEMAEAEAS28 TEL.0276 (20)5071 FAX.0276 (20) 5072

Bangkok Liaison Office  39/3 Rama 3Rd.,Chongnonsee ,Yannawa, Bangkok 10120 ,Thailand TEL.66-2294-9258 FAX.66-2294-9260

L B B OE MR LETHRERREER777E SMEMABEE7R707S TEL.86-21-6443-5402,/5404 FAX.86-21-6443-5407

Head Office Address TMM Bidg. 8th Floor, 1-10-5, Iwamotocho, Chiyoda-ku, Tokyo 101-0032 Telephone 03-5687-6023 Fax 03-5687-6047

Osaka Branch Address Akasakatenroku Bldg 7th Floor, 12-24, Naniwacho, Kita-ku, Osaka , 530-0022 Telephone 06-4802-1480 Fax 06-4802-1481

Nagoya Branch Address Hirokoji YMD Bldg. 8th Floor, 1-20-25, Nishiki, Naka-ku, Nagoya, Aichi Pref. 460-0003 Telephone 052-232-3410 Fax 052-232-3413
Kita Kanto Sales Office Address 328, Uekinocho, Oota, Gunma Pref. 373-0014 Telephone 0276-20-5071 Fax 0276-20-5072

Bangkok Liaison Office Address 39/3 Rama 3Rd.,Chongnonsee ,Yannawa, Bangkok 10120 ,Thailand Telephone 66-2294-9258 Fax 66-2294-9260

Shanghai Representative Office Address No.707,Pine City Hotel,777-Zhaojiabang Road Shanghai,200032 China Telephone 86-21-6443-5402,/5404 Fax 86-21-6443-5407

o RER AL
KOSHUHA ALL METAL SERVICE CO.,LTD.

URL; http://www.koshuha.co.jp/kams/

x #  T373-0014 BEEAMATEAEFER28 TEL.0276(40)5005 FAX.0276 (40)5008

XKEBEFO /YT — T662093¢ REEEEMETR24-2 TEL.0798(26)5785 FAX.0798(26)5819

tEBEFO /€5 — T900106 FUEELMSAFEIIS TELO76(436)0101 FAX.076 (436) 1223

B R B £ P T2360002 #F/IEMENSRXERAT16-8 TEL.045(776)1170 FAX.045(776) 0304

moNl B ¥ R 72720003 FEEMN/IMEE- (GEKBE4KXSA) TEL047(328)1831 FAX.047 (328) 3292

LEEFI /Yy — (BIIE) T373-0014 BEEAMMHEAFES28 TEL.0276(20)5120 FAX.0276(37) 7115
HEFy /ey - (BUE - REME) T489-0071 BHEFFHBEEIOEM TEL.0561(97)8431 FAX.0561(97) 8433
BERTI /9= (BUIE) T243-0033 #ZIEEAMEK208 TEL.046(247)2231 FAX.046(247) 9962

Head Office Address 328 Uekinocho, Oota, Gunma Pref. 373-0014 Telephone 0276-40-5005 Fax 0276-40-5008

Osaka Techno Center Address 2-4-2 Nishinomiyahama, Nishinomiya, Hyogo Pref. 662-0934 Telephone 0798-26-5785 Fax 0798-26-5819

Hokuriku Techno Center Address 115 Takaginishi, Toyama, Toyama Pref. 930-0106 Telephone 076-436-0101 Fax 076-436-1223

Yokohama Sales Office Address 16-8 Torihamacho, Kanazawa-ku, Yokohama, Kanagawa Pref. 236-0002 Telephone 045-776-1170 Fax 045-776-0304
Ichikawa Sales Office Address c/o0 Koshuha Precision Co., Ltd. 1-1 Higasihama, Ichikawa, Chiba Pref. 272-0003 Telephone 047-328-1831 Fax 047-328-3292
Kita Kanto Techno Center (Heat treatment) Address 328 Uekinocho, Oota, Gunma Pref. 373-0014 Telephone 0276-20-5120 Fax 0276-37-7115

Chubu Techno Center (Heat treatment/ Surface treatment) Address 9 Akatukimachi, Seto, Aichi Pref. 489-0071 Telephone 0561-97-8431 Fax 0561-97-8433
Minami Kanto Techno Center (Heat treatment) Address 208 Nukumizu, Atugi, Kanagawa Pref. 243-0033 *Former Midori Heat Treatment Co., Ltd. Telephone 046-247-2231 Fax 046-247-9962
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Caution and request

The respective data given on this catalog are typical
examples and may be different in some cases from the data
obtained from the actual product. In addition, the
informations contained in this document are subject to
change without notice. For the last information, please
contact any of our sales offices indicated above.
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