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Almlng to further enhance the reliability and Ilfe of dles
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Sanyo Special Steel has developed its advanced clean steel technology over many years.

Fully applying its unsurpassed manufacturing technology, Sanyo Special Steel produces high quality
tool steel possessing both high cleanliness and stable characteristics. Sanyo Special Steel is thereby able
to provide products in range of forms, from round and flat bars to tubes in order to meet the divers
needs of customers such as improving die life and reducing the cost of die processing.
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ufacturing Processes

150t B SO AR HUsm S5 RH EZEfi A A oy
150t electricarc Ladle furnace RH vacuum Continuous casting
furnace melting refining degassing Sy HRFEIE SRS IE
]
Cogging Large-diameter
- —- - > bar rolling
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TNh—~4
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l $H)4 FEAE el b HRARIFAE
\ — 3 ) A Billet i
) > Billet rolling Bar and wire
rod rolling
60t BB E R HUs RH HZEfi 7 A R »
60t electric arc Ladle furnace RH \?;cuum Ingot casting — — i
furnace melting refining degassing L, i
L Billet inspection
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Forging
VAR ESR
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Vacuum melting
VIM FARE L
Hot extrusion
N >H .
l \5_‘} 5’{ %’i[ %5 Powder manufacturing
o - . : _ - HIP s « FEAE
HZEBR - AAT AR R Fr=27 Hot isostatic pressing i i
Vacuum melting / Gas atomizing Metal powder Canning Forging / Rolling
.
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TN

YA o . a - . i
//?\FEﬁjJD [« 71 A }EH @i@_ Cold Working and Pressing Dies D B e st
7T
I_ _ J Standardized steel
A SR OBEER & 35K
o [EE P i g
N up 58 SPM60
o&ln - it P& up ——— SPM30 | | SPMRS
! 1
LN B | _Qlis_l J SPM23
(SKH51)
up
AR E L W DL CTEBEDOM BN 2 RRL 2 b
OTY. B CHEAY 282 EEL T<EEw.
QCMS
Types of damage and countermeasures —— QCM7
|
- Wear Higher hardness and N QC11!
strength ———e——e | QHZ I
- Cracking, breaking ) (SKD11)
Higher toughness
+ Chipping
7L—24tn—F
Steel grades shown in the figure on the right _are Flame hardening steel
classified in terms of their strength and toughness. The
most suitable steel grade for a R_artlcular requirement can —_
be chosen from those listed in this figure. 1 |
| QKS3 |
. (SKS3)
Ba oo
z 8 I{QK3M I
BEFES D i & R E SKses? A
e
L0 E Mm% Toughness
Sanyo grade Applications Coar
MRNA R | TV A RIS 77 A>T 7 %27 -SKH & EENEhEE it
SPM 1) — | Press, cold forging, fine blanking « Higher hardness and toughness compared with SKH
z
DIM hinh enaad ctaal
OHZ TV A EBRRIE 77 AT 70F 7 | CEREE AL N Y 7 AN R
Press, cold forging, fine blanking » Matrix-type high steed steel with combining high hardness with toughness
EUH &t D BEEEmAT L A + SKDI1 & EEAEMERE - S
(NA T DRT &0 HREHD) - WIS LOTREENI T Y RAF
QCM7 Pressing dies for automobile parts for heavy * Higher hardness, toughness compared with SKD11
machining (bending, deep drawing and blanking - Good machinability and easier electric discharge cutting
dies of high tensile strength steel)
TVA REBIE 77 AV 7 7% 7 I | - SKDIL & EENEHERE - S
QCMS Press, cold forging, fine blanking, cutters RN TS BT
= Higher hardness, toughness compared with SKD11
* Easier electric discharge cutting
TUAGER - G0H - TR OliET L A) | BEHET L — A/ — MR A
QF3 VediilneiZ - BPEAAUREEFDAL ~ S DT Y FHVD 720
Pressing dies for drawing, blanking, and bending of | = Frame hardenable steel with high toughness
steel plate, cold forming - Wide quenching temperature range and less hardness variation




N L . . : B
ﬁﬁaﬁ . /ﬂﬁfﬁﬁi}ﬁ }EH {ﬁi@. Hot and Warm Forging Dies g] Developed steel
o OT0T0 ympas
I_ _ J Standardized steel
M- RABEASROBBER & xfE
® FERE (£ - A1) SRR g
ot—hFrv” ===~
up Y up . QH51 |
o Elf - RUF (SKH51)
A R D W T HMEO ML BN 2 RoR
L7z DTT . HIMCBLTHAT2MELEEL TLE0L,
Types of damage and countermeasures
- Wear . Higherstrength PN
(Deformation and breakdown) athigh-temperature For large dies
= Heat checking
. o Higher toughness
= Cracking and chipping —
|
Steel grades_shown in the figure on the right are classified in s | QD61J QDT
terms ‘of their high-temperatire strength and toughness. The = (-SK-DG-I)
most suitable steel_g[rad_e for a particular requirement can be 2
chosen from those listed in thisfigure. 2 4
S&
©
g I8 L
2
2
5
BRSO iR L E
ﬂ:i
~ 7 Toughness d
Uigses Ho#® e
Sanyo grade Applications Features
7L A Ry bR —~ — B EREE | -SKD61 DS SKDTGCr-3Mo)D s aaE 4 Fth
QDH Press, hot former, hot/warm forging = Combination of the toughness of SKD61 and the high-temperature strength of
SKD7(3Cr-3Mo steel)
7L A Ry b R—v— RS | M SRBEEFEEL N Y 7 AN A
QHZ Press, hot former, hot/warm forging - Matrix-type high steed steel combining high toughness with high-temperature
strength
7L A « REIDGHNT 5
Press ‘SKD61 EEENBEAM: M 2= bR BT
QDN ) .
* Suitable for large dies
* Higher hardenability, toughness, and superior nitriding property compared with SKD61
ODT TLA NN — - SKT4 Dl & SKD61 D Rt 2 3
Press, hammer * Combination of the toughness of SKT4 and the high-temperature strength of SKD61
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z \\FIEﬁ EI:EIH ',:E, )EH /\}FU Hot Extrusion Dies [:] L

7T

I _ J Standardized steel

HWHALSE OBEER & xf5R
o EFE p i g
up 58
L it pTo T up
e E [N - KT BIME

w

AR FRHEFRE & W O TR OB £ FRL
12 DTY. HENEL THA 2MEEREL TS0,

Types of damage and countermeasures

Higher hardness and
1

Higher toughness For large dies

= Cracking and chipping
Steel grades shown in the figure on the right are classified in

= Wear

= Deflection

terms of_ their high-temperature strenc];th and toughness. The = ]
most suitable steel qrade for a particular requwement can be 2 QD61 1
chosen from those Tisted in this figure. 2 IR
=& (SKD61) /hay M
g I8 For small lot
-
£
.:‘E_J’
FRZEH D R & Rk B
s s M o& L3I0
Sanyo grade Applications eI IEsE (e
7L (BE - ) - - SKD61 DERMEE X 0y S Roaes 4 s
QDH i« S~ NLL = Similar toughness and higher strength at high-temperature compared
Aluminum extrusion (mass production, high precision), | with SKD61
steel and copper extrusion mandrels
TV HE MR SRR A FE L fo N Y 7 ANA A
QHZ Aluminum and copper extrusion = Matrix-type high steed steel combining high toughness with high-temperature
strength
7 SHRHCRALS A AR - REIDY 4 AN FE
Aluminum extrusion (for large dies) SKD61 &EEARBEANME UM =B BT
QDN = Suitable for large dies
= Higher hardenability, toughness, and superior nitriding property compared
with SKD61
OF5 7V IR ~ HBTE - SKD61 & [FEZEDPEAMES LU Flf
Aluminum extrusion, subsidiary tools = Similar hardenability and toughness to SKD61




574 77 X l\ }Eﬁ 5 ,J_j:éj_ Casting Dies

Developed steel
O7 70 - s

Standardized steel

K4 H R RSB OFEER & x5k

et—hFxv/ =R up
o & - KT i»ﬁ)ﬂi up

® 51E p RHLE £ I/ AULE;
A
AR EEBRELBECOWTEBEEOM BT ET L

ZbDTT BRI CHEAT2MELIBEL TE8L,

Types of damage and countermeasures
Higher strength

Heat checking athigh-temperature

= Cracking and chipping ; :

= Melting erosion > guél?a%%or]ag#]&r%-high

Steel grades shown in the figure on the right are classified in
terms of their high-temperature stren?th and toughness. The
most suitable steel girade for a particular requwement can be
chosen from those Tisted in this figure.

Higher toughness

FAFEHE D H R & Fr

LS
Toughness Good

Good

High-temperature strength

=}

Trfestat:

Melting-erosion resistance

paciliE]
For large dies

-—_~

| QD61 !

(SKD61)

B

FEEL v S1 27 V38 - SKD61 DERMEE L D S SRR
QDH Precision dies, high-silicon type aluminum dies + Similar toughness and higher strength at high-temperature compared
with SKD61
= SIART VIR EY - R =78 - SO ENRIEE & R ATAEEEZ § DO M) v 7 AN A
QHZ High-silicon type aluminum dies, pins and sleeves * Matrix-type high steed steel with high strength at high-temperature and
good melting-erosion resistance
KPP A7 A AR - SKD61 & EErEdi i CEE i A S BT
QDN Large dies, squeeze dies * Higher toughness and superior nitriding property compared with SKD61
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ications and Features

705 X% W 7}5@%@ Plastic molds

: s
7.51 Fy 7}5ﬁ 3 ﬁ!c:%z%é n%qﬂf‘ﬁ Developed steel
o i EEFEME
B
o (i &t ©
o i B
o RE(L EIFIITH SUS
- R EE
AR TP EERER: & S O W TEAIREO A BT Machinability Mirrcﬁnis%ability
JERRL I DTT. BRISL CEA T 288 %
BEL TS,
Required characteristics for plastic molds
= Wear resistance
+ Corrosion resistance
+ Mirror finishability
= Surface workability
Steel grades shown in the figure on the right are classified in SCM
terms “of their wear resistance and mirrof finishability. The
most suitable steel grade for a particular requirement can be g
chosen from those listed inthis figure. el
§ = SC
7% L N =
Mirror finishability Good
poM4ao  |EESRAT 7 AF Y 7 &R T AR “40HRC 77 ADMESH D7 ) N—R> 947 D7 5 R
Precision and general-use plastic molds, rubber molds | 432 W8I (BN VARRME FEII TS BIF
- Pre-hardened with hardness as hard as 40HRC
- Excellent machinability, good weldability and efficient surface workability
TEENET7 7 AFy 7e8 T LR “40HRC 77 ADWS % § D7 ) N—R > 7 A7 D7 7 RUSH
PCMA40S Precision and general-use plastic molds, rubber molds | (2 $EEIMEIC BN LRI Y&5BEE RmEIITMEE © BiF
« Pre-hardened with hardness as hard as 40HRC
- Excellent mirror finishability, easier electric discharge cutting, good
weldability and efficient surface workability




Developed steel

— sone | (D
g

+Co

CTREEREME )

o - mm-
“ - - (+C' - CO)
I

SK140 D) (+MO,-W) (+Co, Mo)
1.4C (Toughness) >

(+C,Mo,

(+Cr,-W)

|

D&y ]

/

1.‘?0 Matrix-type ;r?fljlgcg?r%?on Cold working die steel
resistance
(CC, cr, +Mo) Wl
Hardness and toughness Machinability
_ﬁ e
it EEFE =€€r; >
SK_105_ (+C, Cr) QC]_ +Mo, V) (-c,cr)
1.0C Wear resistance (SKD1) Toughness (SKD11) Toughness
'E " QKks3.
(SKS93) (SKS3)
—
Cskpa W »
Wear resi Hot working die steel

—skb7— ()

Hardenability

|
(W, Co)

M—% o

EEFF
SKD6 (,SKDﬁl) Toughness

Hardness -
-l s -
iy «vn)  _ 3Ni3Mao_ ) MoV
== O @
3Ni-3Mo type
I N smpE
< ; +NI (Cn (+Cr,Mo) _
> SKT 3 -(rmrl\:)h)"ess S KT4 HaSirenabllny QT41 Strey P
K IFBEANE

(+Si, Mn, Cr,Mo)

lame hardenabili F3 0 —
Flame hardenability Q - 79_};@%
Sms Plastic moldsteel

ST WA

3E5=sﬁ=' -
E

D‘

SR
(+Ni, Cu,Al) -S
( 0-1C ) Mirror finishability and PC M40 ﬁ/un?,r PCM4OS
machinability finishability
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i | LS E?ﬁiﬂ% Pt = K 9 (%) Chemical Composition
Category | grade Compatitle| ¢ | si | Mn | P s |[Ni | cr Mo W Vv Z Ot
grade Others
QK3M SKS93 | 100 | 035 | 110 | <0030 | =0020 | — 0.50 - - - —
QKS3 SKS3 095 025 1.05 =0030 =0020 — 0.75 = 0.75 = .
% QC]_ SKD1 2.10  0.25 040 =0030 =0010 — 13.50 = = = = B
g QC11 SKDIl 150 020 040 =0030 =000 — 1130 0.0 = 0.25 _
8 QCMS8 = HiErsiifE  Patented B
QCmM7 - o B
QF3 - FiEreifE  Patented -
. QD61 SKD61 037 1.00 040 =0030 =0010 — 5.00 1.20 = 0.85 = )
QDA61  —""D37 100 040 =0030 =000 — 500 120  — 0.50 _
QDGZ SKD62  0.38 1.00 0.40 =0.030 =0.010 — 5.00 1.25 1.25 0.40 = _
g QD62HC = 048 1.00 045 =0030 =0010 — 4.80 0.90 0.90 0.40 = _
g QDH - FEEFHITE  patented _
£ QDN - FHFHITE  patented _
QF5 - FEEFHITE  patented _
QDT = 043 020 0.70 =0.030 =0010 1.40  2.00 1.60 = 0.15 = _
QT41 [SRDEM 050 | 025 | 1.00 | =0030 | =0010 | 1.80 | 140 | 030 - 0.15 —
;g PCM40 | - ‘ FREFHTE Patented
: PCM40S - FresifE  Patented _
__%;E QHZ (Kﬂgziﬁy\gé) F5EFolifE  Patented )
- QH51 SKH51 0.85 =040 =040 =0.030 =0010 — 4.15 5.00 6.10 1.90 = _
_E SPM23 — 1.30 - — - - - 4.20 5.00 6.00 3.00 — ]
o i
T SPMRS - FEFHIAT patent pending
SPM30 = 130 - = = - — 400 500 6.00 3.00 o800
SPM60 = 2.30 = = = = = 4.00 7.00 6.50 6.50 Co010.00 _
EEBTLEDINE  Eftect of alloy elements
C,V,Nb, | i fitreseiei b | crsipl | BEREREEE
W, MO,Cr Im/provemem of hart\j[nmess and wear resistance ! M’.‘ ImprczvueJmem of oxidation resistance o /f X
T ST 28 T AN E ST 2E T W] ZE
W,Mo,Co, | iitzifkin . Mo | FPERUKMEHIE
V Cr,S| Improvement of heat resistance Prevention of temper brittleness
Nb,V, Mo | [t Mn,Cr, | s Atk
Structure refining MO, SI, Ni Improvement of hardenability




BNFHZEH(C)  Heat treatment conditions b & e o
(HRC) = 7S | WERES | g
B ElL HeAN HER L Hardness Remarks Compativle | grgs  |Category
Annealing Quenching Tempering JIS grade
750~780 £R% 790~850 JH% 150~200 Z=% -
Slow cooling Oil quenching Air cooling 55~€0 SRS QK3M
750~800 £R% 800~850 % 150~200 2=% -
Slow cooling Oil quenching Air cooling 55~62 S QKS3
830~880 /% 930~980 3H% 150~200 22,5 N f:
Slow cooling Oil quenching Air cooling 55~62 SEDI Qc1 é
830~880 /% 1000~1050 2272 150~250 22452 N g
Slow cooling Air cooling [[] 500~593£ Air cooling 2 55~62 SKDI1 QC1 1 g
830~880 T2 1020~1050 2=/ - z
Slow cooling Air cooling 500~550 225> 35~62 - QCMs ©
830~880 T2 1020~1050 2=/ . F‘ i N
Slow cooling Air cooling cf,l\r Ciih:gj‘ tlmis 55~62 - QCM7
820~870 1% 900~1000 2274 e g3 7Lt F ~ or3
Slow cooling Air cooling Air conli . Flame hardenable
820~870 tr/% 1000~1050 254 -
Slow cooling Air cooling — 550~ 40~52 SKD61 QD61
820~870 tr/% 1000~1050 25, ~~
(s =R 6502550 [F] 40~52 _ |QDA61
Air cooling 2 times
550~650 Z22X2
Slow cooling Aircooling | /2 [hit éﬁﬁébﬁﬂtﬁﬁ B <2l ] i 7
imes
820~870 175 1000~1050 JH% 550~650 2552 [6] -
Slow cooling Oil quenching Air cooling 2 times 40~50 SKD62 QD62
820~870 T2 1000~1050 JH1% 550~650 2552 [6] - _ %
Slow cooling Oil quenching Air cooling 2 times 45~60 QDGZHC 2
820~870 B~ 1000~1050 % | 550~65022% B |0 oo | 0150 LA ESHISHESE ~  |QDH g
Slow cooling Oil quenching/Air cooling Air cooling 2 times For dia. >150,0il quenching is recommended ‘g
820~870 1% 1020~1050 2% 550~650 %2> [] . _ g
Slow cooling Air cooling Air cooling 2 times 40~52 QDN
830~880 tR/% 1000~1050 2274 550~650 224> [0 - —
Slow cooling Air cooling Air cooling 2 times 40~35 QF5
740~800 £r/% 930~980 JHI% 550~6502=%xX2 [H] 3544 T )N — R _ DT
Slow cooling Oil quenching Air coolmg 2 times Pre-hardened Q
Slow cooling Oil quenching Air coollng 2 times Pre-hardened SKT4 modmed Q
— — — ~45| 7 V=K o
cenes Pre-hardened - PCM40 5
8L
- ~ — 1130~ = ~ ZAURAT % _ 7o
830 I Pre-hardened PCM40S o
880 4 1150 JHRHEA 530~650 ZE&>2~3 -
Slow cooling Oil quenching/Salt bath [] 35~€0 (7}")“{77“47\) QHZ E_T)
800~880 &% 120~ 1250 ATEA | A coomgz=sumes T 7 ’ H51 £
Slow cooling Oil quenching/Salt bath 540~600 22253 [] SKH51 Q I
860~830 722 1050~1200 WAREA el IS —
Slow cooling Oil quenching/Salt bath 500~580 2543 [H] 33~65 — SPM 23 _
[H)
860~830 &% 1050~1200 H57HA Alrcooling STmes " SPMRS8 g
Slow cooling Oil quenching/Salt bath 500~580 2&/4><3 [H] = E
860~880 4.2 1050~ 1200 SE57005 ATTCO0Ng S Tmes N NG
Slow cooling Oil quenching/Salt bath 540~600 2% 4X3 [0] 60~68 — SPM30 /r
860~880 {4 1130~1200 2/ Air cooling 3 times -
Slow cooling Oil quenching/Salt bath 500~600 2% 4x3 [0] 65~170 - SPMGO

Air cooling 3 times

P/M high

7 Bk
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XA Afilipestee ( QC11.QCM7.QCM8.QD61.QDH)

mffi A1l Quenching

1,000~1,050C
CHAE 1,025°C)
(Aiming at 1,025C )

800~850°C

500~650C

Slow heating

30~ 60min/25mm

30~ 60min/25mm

HBEARIE T DRSS

;?/;—:-‘d}ﬁ ................................. 30min/25mm
% l\ JN A eeeeeeneei 30min/25mm
(2L~ imifE e 975)
FLZEJF ceeeeeeeeieee 45 ~60min/25mm
(03]

BEEINBIIE DT BEATIRFTHIDIEEAS 100~50"CIZ %
TIBDELASEBLICHERL 2T TSR -

ik
Oil quenching

S 500 0r250°C
s o

(EESHD
Air cooling
(Forced cooling)

=L

Air cooling

200°C 28 %

] ‘ Hon
Air cooling

10~20min/25mm
Salt bath

¥ Holding time at quenching temperature:

Atmosphere-controlled furnace -+ 30min/25mm
Salt bath ««ooooeeeeeeeeeeees 30min/25mm

(immersion time )
Vacuum furnace:--«---+--seemeeens 45~60min/25mm

Note:
To prevent quench cracking, tempering should be performed after quenching
as soon as the material temperature drops to between 100 and 50C .

.i%}ji{ L Tempering A% A A4l Cold working die steel
70 T T T T
% 755
1~2hr/25mm Air cooling 1~2hr/25mm alceciie ~
%
R A A Cold working die steel ZNE] YA A Hot working diesteel §= solt
QC11 QD61
- TR * ERER: & SR R .
For wear resistance For wear resistance and strength T A' oy o
150~200C (60~§3HRC) 540~620°C (46~52HRC) ’ o
- HEEREME & e - BMEEE 40 ! | ! ! ! !
For wear resistance and toughness For toughness 0 00 e 0 e o
200~250°C (57~G0HRC) 600~640C  (44~48HRC) o BRLARE (o)
- B & ORI T pering femp
For toughness and electric-dischargecutting  QDH
=500C (=59HRC) - MHEERENME & SR e ENE 4 A Al Hot working die steel
For wear resistance and strength
QCM7+ QCM8 550~620C (48 ~54HRC)
- RN & BYE o
For toughness and precision
450~500C (59~61HRC)
- Mt EEFE e
For wear resistance 500~ 5
530°C \(61~62HRC) % 50
- e ;
For toughness g 1_’&9(
=530C (=61HRC) % =
40
—— QDH (1,030°C A.C.)
----QD6l 1,030C AC.)
30 (
0 100 200 300 400 500 600 700

11

BHRURE

Tempering temperature



<N T AN /f A Matrix-type high speed steel( QHZ )

| (YNl Quenching

1130~1150C

Bos
Saltbath

«— T —s||

PREFIREE
Holding time

800~850C /.

pii)es

Oil quenching

Slow heating

BEANIF D IRFFEEE & RIED Bg{%rt Holdingtimeinsaltbath atquenchingtemperature

A E(mm) 5 |10 20|30 |4 | 50| 60| 70 | 80

Thickness

PRIFIFTL T6e) | 60 | 90 | 160 | 240 | 280 | 300 | 390 | 420 | 440
Holding time

s g
Salt bath Air cooling
90
495

W52 Tempering

601 e
7% =% B 7
1~2hr/25mm Air cooling 1 ~2hr/25mm Air cooling
g 501 -
=
(%]
QHZ 5
- M EEREME & SR B 40 —A— QHZ (1,130C 0.Q) 4
For wear resistance and strength —e— ODH (1.030C AC.)
550~620°C (48~54HRC) L i
—4-— QD61 (1,030C A.C.)
30 | L | | L |
0 100 200 300 400 500 600 700
BERURBE (o)

Tempering temperature

14
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A4 Cold working die steel M) 4R #iff Hot working die steel
70
60
60 i
o sof
il
j=
kel
s |
SPM30 (1,180°C 0.Q.) I
50 QHS51 (1,200 0.Q.)
QHZ  (1,130C 0.Q.) 40| —&— QHZ  (L1,130C 0.Q.) S
QCM8  (1,030°C A.C.) —e— QDH (1,030C AC.) e
QCIL (1030°C AC.) [ =A==l CENE AMG.) A
QKS3 (825C 0.Q.) --e-- 8’;‘;1 (< ZZ?YC gQ-)) A
QK3M (800C 0.Q.) —— C0Q. \.
40 30 I I | | I |
o 100 200 300 400 500 600 0 100 200 300 400 500 600 700
BEELRE o) BERUEE (o)
Temierlni temierature i
?%Hﬁﬂk IR C /v ii_ﬁi‘ﬁ}% FEIR IS 2mmU /v
200 150
& SPM30 —®— QDH (1,030C AC.)
| (1},115810c 0.Q) --A-- QD61 (1,030C AC.)
= (Ql,zoo“c 0.Q.) N S0 T4l (850C 0.Q)
<Xasof QHZ 2 —m— QDT (950 0.0.)
c (1,130C 0.Q.) N
QCeM8 = 100
g %‘ i (1,030°C AC.)
s o 1
il _g-.QcCl1 E]
& 0L (LO30C AC) s |
g . OKS3 5 &
£ _];] (825°C 0.Q.) s |
2= i QK3M £y
g + "7 (800C 0.0.) 2>
N sof g+
O />\
0 0 I I I I I
50 55 . 60 65 70 30 35 40 as 50 55 60
HR T <
Hardness (HRC) Hardness (HRC)
KR R . §
s Ohgoshi-type abrasiv:: test BRI © 600C
(x10%) 10 Test temperature
E—<— SPM30 (65.0HRC) ° 60
[—&— QHS51 (60.1HRC)
T —#— QCMS (59.4HRC)
--0-- QC11  (60.5HRC) A e n
’é [ QKS3 (633HRC) % 50
SN = .
mé E £ @5)
> L S
= L T 40
s |
\.‘.\J
o
“g’%“’ o1k —a— QHZ (1.130°C 0.Q.) \ \
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NAEH Round bars
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Production range may differ depending on the grade required. For dimensions not provided, please contact us.
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ce Materials from Sanyo Special

QCMS8
SRS - BIME BN ISR Y A Al

Cold working die steel with high hardness and toughness

QCM8 & HHEE e HmHM sy LA ML 2T . PR JPQCMS DI 7 o444k Microstructure
th MORESEHIMT 2L T BE BT R TEE . i BERE : AT = =S

D& TRBVWTSKD11%2%EL. &RFNOKBLBH LKL
ES A

QCMB8iis a refined cold working die steel in which high hardness and
toughness are superbly balanced.

QCMB8 surpasses conventional steel, SKD11, in hardness, toughness,
fatigue strength, and wear resistance by controlling the microstructure.
Due to these characteristics, the steel dramatically extends die life. .
Carbide

BOQCMS Dhif X L #l14:  Hardness and toughness

120 T T T T T T T T T
100 E
% | |
S g0k i
o L QCMS8 ]
S ﬁ 60 - ]
g | I Extensi fdie life 1

°) ension Ql

gx 7 SKD11 I

0 1 " 1 " 1 " 1 " 1

56 58 60 62 64
Hardness
P CM40S e
2z J > fE Y= \ AT

SREMECEN -7 7 AF v 7RI
Plastic mold steel with excellent mirror finishability
P CM40S . 40HRC 7 7 2 OHMEEE & Bh 7-8¥HE % i TS
DTNV N— RV RALA DT SFAFy 7EHRAMTT. PCMAOS (& FEfR TR B8 52 LICHIIL £L
L OREREREERRTIC £ 0. HERETHOT I )

D BCARRL 722 &£ Ty ML LR LD . N\ ( AYd AYd N T V(o )
FORINENENEAAL L2 LT & venisos (e \[ e \(Hor ) ()¢ e (omee
WEEKIRA S TEHRLEL . " hing Roting d\e,ggggmg ngot | (ESR - VAR), | Roling,

\ J L J L )\ v Remelting -y | Forging )
PCMA40S is a plastic mold steel, pre-hardened with hardness - > N/ w _ - .
as high as 40HRC and excellent mirror finishability. s - B3 A A s AR FEAE - s
Sanyo Special Steel produces a high quality product at low FERD Melting Refining | | jyacuum Ingot (ESR - VAR)|| Rolling,
L. . - egassing casting Remelting Forging
cost using its advanced clean steel technology. This AZZ AN /. AN J J . J
technology makes it possible to dramatically reduce non- Conventional material

metallic inclusions in the steel without remelting.
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QDH
R & BN E S WL TR A TR Y A Al

Hot working die steel with excellent high temperature strength and toughness

QDHIZ. SKD6 125 ADEELBAUECINZ. SKDT 2 5AD
BN 7= BRI 2 e 2 28X 4 AT . RRIRE L
BHMEBOPRITTHERLL 722 & T AN e ) OB, Slh OFesk 2 1i%)
L. &BoRHFmLcERL £ 7.

QDH is a hot working die steel that combines high temperature strength
equivalent to SKD7 and toughness on a par with SKD61 as wellas
hardenability.

By possessing perfectly balanced characteristics in terms of high
temperature strength and toughness, QDH contributes to the extension of
die life through reducing metal fatigue, wear and  cracks.

QHZ

TAGRS

Av. depth

HRRES
Max. depth

BODH Dffif e — F v 7% Heat cracking resistance

%}t%ﬁ% f{: Testing condition

[ AHl cooling ] [ JOER Heating ]><3OO

35C > 650°C

<«

B opH

[ skpé1

0 10 20 30
E—hFxv D%
Depth of heat cracking

BN e SRS e FRFH A I N v 7 ANA A

40 50

(pm)

Matrix-type high speed steel with excellent toughness and high temperature strength

QHZIZ . SKH5 17 5 2D BE5aE I N2 ALY O 5% AmAk & Tt R 45
(RN 2 2)DKE &> TENBH s FRH LI v I R

/N

A4 RATTF,

RO T EiH % KB B8 T 3 55~60HR CORWFEALE
R LEBEEsAZ L e bz, Bt SRR VB TWE I Lps,
WoisBad o> & IR EEE £ CIBIA SHSL T &5,

QHZ is a matrix-type high speed steel that combines high strength
equivalent to SKH51 and excellent toughness by improving
microstructure and the distribution of carbides.

Due to superior toughness and high temperature strength combined with
much higher hardness than conventional hot working die steel, QHZ is
suitable for cold, warm, and hot forming.

WQ H Z D b

Softening resistance
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