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State-of-the-art manufacturing technology makes it possible to produce high quality products
Aiming to further enhance the reliability and life of dies
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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 with high cleanliness and stable mechanical property and response to heat treatment. 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 diverse needs of customers such as improving die life and reducing production cost.
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ufacturing Processes
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Heat treatment
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Hot-extruded tubes
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lications and Features

;%Ebul ° 7|/Zﬁﬁ %;_j:g Cold Working and Pressing Dies
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Types of damage and countermeasures

‘Wear Higher hardness
and strength
Cracking, breaking

Higher toughness
-Chipping

Steel grades shown in the figure on the right are I QKS3 !
classified in terms of their strength and toughness. | | S
The most suitable steel grade for a particular ____(5553)
requirement can be chosen from those listed in this I QK3M H
figure. S i et ]
S#  (SKS93)
()
il R
Toughness Good

Rk
Developed steel
o B
Vmm==s Standardized steel
SPM&0
______ SPM30 | | SPMR8
| QH51 | SPM23
(SKH51)
QCM8
""" CM7
{aci | Q —
(SKD11)
AV NASEN

Flame hardening steel

Fﬁﬁ%ﬁﬁ@mﬁt#%ﬁ Applications and features of developed steel

ILFEe S pa
Sanyo grade Applications Features
TLAREL - BYE-BPRALORETLA). | BREIL—LN—NATEE
QF3 RERY BEANBEEEDLL B D/NTYFHDER0N
Pressing dies for drawing, blanking, and bending of | -Flame hardenable steel with high toughness
steel plate, cold forming -Wide quenching temperature range and less hardness variation
TLVAEBBBE. 77107 50F%00 | BREEEWEZRELIEYN) Y I ANA A
QHZ P Id forging, fine blanki : : : N :
ifEXsks, Clolel oigfine), e (el Ay -Matrix-type high steed steel with combining high hardness with toughness
TLA SRS 77427 50%07 . T | -SKD1 ELNSREE - =
QcMs Press, cold forging, fine blanking, cutters TEINTLTED BT
‘Higher hardness, toughness compared with SKD11
-Easier electric discharge cutting
EYHZEHOBEHERRATL X -SKD11ELNEEE - S8
N T2 OalS R TRER) NI B SO EN T H A BT
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)
MARNAR | TLR ABBE. 77> T50F>0 | -SKHERNEREE. S8t
SPMEA)—X" | Press, cold forging, fine blanking -Higher hardness and toughness compared with SKH
P/M high speed steel
SPM series
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Faﬁﬁn ﬁﬁ%ﬁu Hot and Warm Forging Dies

Raksi

Developed steel

(R 1384440

\____.;I Standardized steel

HE EERCASBOBGEERER
o EERE (1 - ATEY) BIRIBEUD g™
et—hFIvy [ AHE] 3
BWitup L
o Elh - RIF (SKH51)
ARG SERELHMEICOVTERENMEN FEER
QDX-
Types of damage and countermeasures HARMOTEX
KEUA
‘Wear » Higher strength For large dies
(Deformation and breakdown) at high-temperature NAYRA
For small lot
‘Heat checking
m————= \
Cracking and chipping Higher toughness ! QDé1 ! QDT
S J
. . . - (SKDé61)
Steel grades shown in the figure on the right are classified £
in terms of their high-temperature strength and _é Qrai-
toughness. The most suitable steel grade for a particular o 1 HARMOTEX
requirement can be chosen from those listed in this figure. § Eﬁg
B
£ it B
Toughness Good
Eﬁ%fﬁo)m tfﬁﬁ Applications and features of developed steel
IF3Ee S A & B R
Sanyo grade Applications Features
QTal- | I\~¥— -SRI A 3R
HARMOTEX | Hammer Combination of high toughness and softening resistance
QDT TLAININY— -SKTADENMESKDE 1 D iR E 2 5k
Press, hammer -Combination of the toughness of SKT4 and the high-temperature strength of SKD61
LA REIDEEY TR
QDN | Press -SKD61 EEEANBEAM . 801 ZIUAFED REF
-Suitable for large dies
-Higher hardenability, toughness, and superior nitriding property compared with SKD61
TL A, B R ‘SKDB1 LA, BALEHAMEARAT
QDX- Press, hot/warm forging ‘He—hFIyvoEIcEND
HARMOTEX -Higher toughness and softening resistance than SKD61
-Excellent heat-check resistance
TL A Ry hR—v—. 28RBS | -SKD61DEEESKD7(3Cr-3Mo) D BisfE 5k
QDH Press, hot former, hot/warm forging -Combination of the toughness of SKD61 and the high-temperature strength of
SKD7(3Cr-3Mo steel)
LA RYMR—Y—, B BRRE | - EERREERBLIETNIY T ANA R
QHZ Press, hot former, hot/warm forging ‘Matrix-type high steed steel combining high toughness with high-temperature
strength
QF5 LA -Zamia/\OY NMEEICRIE
Press -Suitable for multikind and small-quantity production
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hlications and Features

%&ﬁ;ﬁ?ﬂﬂtﬂﬁﬁ%ﬂ Hot Extrusion Dies

-FAFE

Developed steel

! ) 3RHasE

V—===s Standardized steel

RHALBOBEEEREMHK
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o FHE MEUD
o /=HH
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o flh - RIF
AN SRARELHMIC OV TEMEDMLEBERTERRL
EDTY, BNICRUCER Y 3MEEEEL TLEL,

Types of damage and countermeasures

y Higher hardness
and strength

‘Wear
Deflection

Cracking and chipping Higher toughness

Steel grades shown in the figure on the right are
classified in terms of their high-temperature strength
and toughness. The most suitable steel grade for a
particular requirement can be chosen from those listed
in this figure.

Good
R

HARMOTEX

NOYRA AU
For small lot For large dies
Tana \
i QDé1 |
(SKD61)

mERE

Qr41-
HARMOTEX

=
=)

High-temperature strength

i

Toughness

Good

HFEHDAEELFR  Avplications and features of developed steel %QDT.QHZIZ&%  #Note: Not including QDT and QHZ
ILFZEES A & B R
Sanyo grade Applications Features
Qr41- | PR AHEITR ‘DI EBA IR A 3R
HARMOTEX | Subsidiary tools for aluminum extrusion -Combination of high toughness and softening resistance
IV (KBS AR) REID A AN HRE
Aluminum extrusion (for large dies) -SKD61&EEEANGEAME. B0 . Z{UAFED BT
QDN -Suitable for large dies
-Higher hardenability, toughness, and superior nitriding property compared
with SKD61
FIVZ 8- TR T R LR -SKD61ELEANEH | BALIRGTIED REF
QDX- Aluminum, copper, zinc and magnesium extrusion ‘Me—hFzvoEIEBENRS
HARMOTEX -Higher toughness and softening resistance than SKD61
-Excellent heat-check resistance
TV (BE. SHEE) . -SKD61D#MHELY BV EIRIEE & TRl
QDH ﬂﬁﬁﬁ#ﬁ H:'u? KL -Similar toughness and higher strength at high-temperature compared
Aluminum extrusion (mass production, high precision), | with SKD61
steel and copper extrusion mandrels
ZILIHE GE/hOvhE)  @EITR -SKD61 ERIFDBEA ML KO % 51w
QF5 Aluminum extrusion(for prototypes, small lots),
subsidiary tools -Similar hardenability and toughness to SKD61
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Developed steel
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S1AANAEROBEEREMSE
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ARG EERELAMICOVTEFEOMHEMTEERTR
LEBDTY . BMICRCTER Y 3MEZ REL TLEL,

Types of damage and countermeasures

. Higher strength
‘Heat checking < : at high-temperature
-Cracking and chipping Higher toughness
. . f i
Melting erosion Surface coating or

Good

HENADCA (ERS A D ANRR) |
. North American .
i Die Casting Association

HARMOTEX

BEME filed

application of semi-high ¢ 3 Q061 R- NADCA Grade E
speed steel < ! QDé1 1 [ QDN } """ m’?fmlﬁgﬁ
> e
Steel grades shown in the figure on the right are % (SKDé1) NAD%;%%“ 8
. . L o #X NADCA Grade A =
classified in terms of their high-temperature strength 5 e equivalent
and toughness. The most suitable steel grade for a S mg equivalent
particular requirement can be chosen from those listed g i
in this figure. =
k=
I
ik
Toughness Good
Fﬂ%fm@m tq:%E Applications and features of developed steel
LFZEE S A &
Sanyo grade Applications Features
QDN | R¥EL AHA XE “SKD61 EHAEER M TSRS
Large dies, squeeze dies Higher toughness and superior nitriding property compared with SKD61
KL, 251 KB ‘SKD61 LA CLY B ERREE 31
QDN1-R Large dies, squeeze dies ‘Higher toughness and greater high-temperature strength compared
with SKD61
= ERERY . AEER TR AU A A8 -SKD61 ELEE M SRALIRIUMED REF
QDX- High-performance dies, precision dies, squeeze dies ‘He—rFTvoMIcBRD
HARMOTEX ‘Higher toughness and softening resistance than SKD61
-Excellent heat-check resistance
BB, JSiR7IVIE -SKD61 DM &KW B VERIEE & 5k
QDH Precision dies, high-silicon type aluminum dies -Similar toughness and higher strength at high-temperature compared
with SKD61
ESIZ7IIR - A —T5E PR EERREZEREL TR YT ANAA
QHZ High-silicon type aluminum dies, pins and sleeves -Matrix-type high speed steel combining high toughness
with high-temperature strength
HE/hOvhA. RILE—TL—NE TIN—R> (FE30—33HRC) TUIHIMEHEICEBNS
PCM30 For prototypes, small lots, holder plates -Pre-hardened (hardness 30—33HRC),
with superior machinability and toughness

’. ) "'kq' E
""\El'“l

NADCA Grade C
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751?‘)7% ﬁ;j! Plastic molds

TIAFyIRASBICERSN 245

B

Developed steel

o THEERENM %a
3
o M4
o iRmE{t 14
o RET _EIFINTI SUSH
< - . REE SHREM
AR, MEFEMEEERMIC OV TEMEDME Machinability Mirror finishability
FaRRUEHDTT BMICEUCER I 28MiES
Kipiiotobin N PCM40 PCM405
Required characteristics for plastic molds
‘Wear resistance
-Corrosion resistance
‘Mirror finishability
-Surface workability
Steel grades shown in the figure on the right are SCM%
classified in terms of their wear resistance and mirror 8
finishability. The most suitable steel grade for a g
particular requirement can be chosen from those listed in % bis
this figure. = %‘ SC;F%
2
SREME
Mirror finishability Good
F;:ﬁ%m @mﬁt#ﬁﬁ Applications and features of developed steel
HIRZae = A & ¥ R
Sanyo grade Applications Features
pocM4ao | BBABTSAFYIER JLE “40HRCU S ADEEEE DTV N—RBAL T DT 55U H

Precision and general-use plastic molds, rubber molds | 43 Z#FEIMEICEBN. AEM . REANIEEERITF
‘Pre-hardened with hardness as hard as 40HRC
‘Excellent machinability, good weldability and surface workability

BE-NBTZAFvIEE,  JLE “4OHRCY ZADIEEZE DT N—RUEZAT DT 58
PCM40S Precision and general-use plastic molds, rubber molds ﬁ[:ﬁﬁlry:{%n‘ m%ﬂu]}&\ ;’Fﬁ‘*j%:rg;\ ﬁﬁ’]ﬂl’ﬁ%ﬁt@

-Pre-hardened with hardness as hard as 40HRC
-Excellent mirror finishability, easier electric discharge cutting, good
weldability and surface workability
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Semi-high speed steel AREHESSTY

i EERE
(+C, Cr)

Wear resistance

Mo-type

(+Co)

(+Cr,-W)

ik MR

-

Mo%

Mo-type

?

MHECSR )
Precipitation hardening type
INDAIES
Ni-added type
NRPEAE

(+Si, Mn, Cr, Mo)

SNi3Mo#f
3Ni-8Mo type

\

SK 65
0.6C

Flame hardenability

B
+Ni1, Cu,
(O 1 C) Mirror finishability and
machinability

KOy (RXF) $91E 13 S SLERTRE T FHBIE BREG #1280,

MHARMOTEXIZHAE S SUEHE TEEE

FBEINTVET,

(+C, -Cr,
Mo, V)
=

(+Co)
—»

(+C, V)

(+C,Mo,
V, Co)

andborres:
resistance
BERE, W
(-C, Cr, +Mo)
Hardness and toughness
ik
(-C, Cr, e~~~ §ﬂ("_;& C
QC1 |V [ QC11 ‘(roughn;)ss
(SKD1) [Tovamess ™| (SKD11)
QK3M ~| QKS3
(SKS93) (SKS3)
n
SKD 4 Wear resistanc=e SKD 5
— wan o
+Cr
SKD 7 Hardenability
o S~ / R MR

(+W)

Heatesistance mT-

oo

(R
Developed steel

QD61
(SKD61)

and
(+W Co) S K D 8 wear resistance
QDAG61 }, Kl
(SKD6)

i3
(Si)

Tuughness

QD62
(SKD62)

(+Mo)
Strength

ek {ﬁé;& QT41

Ni) +Cr -
SKT 3 '(r:uglhness SKT4 Hardenability @
(o)

SHEME
-(PCM40), ,
finishability

(+C, V)

(+Co) (+Co) (+C, W, V, Co)

HHEIE
Machinability

BRI

Hot working die steel

®E
(+C)

Hardness

—Jx—’.
(+Mo
snenglh QDX HARMOTEX

R
(+Cr, Mo)
Strength
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ical Compositions

N == 24 0, . -
f&fE RS E*‘%f‘sa? t 2 & 2 (%) Chemical Composition
Category S?:é'g Compatible A f FDfth
g9 JIS grade C Si Mn P S Ni Cr Mo w V s
QK3M SKS93 | 1.00 | 035 | 1.10 | <0.030 | <0.020 | — 0.50 - - - -
QKS3 SKS3 | 095 | 025 | 1.05 | =0.030 | =0.020 | — 0.75 - 0.75 = =
_
2 JT
§ [ [QC1 SKD1 | 210 | 025 | 040 | <0030 | <0010 | — 13.50 = = = =
o=
£ Bl lQCn SKD11 | 150 | 020 | 0.40 | <0.030 | <0.010 | — 11.30 0.90 - 0.25 -
- H
S ﬁm QCM8 - JEBS7R  Not disclosed
QCM7 = JER7R  Not disclosed
QF3 - JEBE7R  Not disclosed
QD61 SKD61 | 037 | 1.00 | 040 | <0.030 | <0.010 | — 5.00 1.20 - 0.85 =
QDA41 - 037 | 1.00 | 040 | =0.030 | <0010 | — 5.00 1.20 - 0.50 -
QDé2 SKD62 | 0.38 | 1.00 | 040 | <0.030 | <0010 | — 5.00 1.25 1.25 0.40 =
_ a3 |QDé2HC | - 048 | 1.00 | 045 | =0.030 <0010 | — 4.80 0.90 0.90 0.40 -
3 R4 _ .
3 ﬁ QDT - JEBSx  Not disclosed
£ B Q-
: F SARMOTEX - JEBE/R  Not disclosed
£ §
QDN = JEBER  Not disclosed
ﬁRﬁAOTEX - JEBS7x  Not disclosed
QDH = JEBER  Not disclosed
QF5 - JERS7x  Not disclosed
é- g PCM40 - JEBHR  Not disclosed
28 /U
& ﬁﬁ] PCM40S - JEBS/R  Not disclosed
ga {f\ QHZ Wi’rff@@ JEBIR  Not disclosed
ajo
2 X |QH51 SKH51 | 0.85 | =040 |=040 | =0.030 | =0.010 | — 415 5.00 6.10 1.90 -
5 4 SPM23 - 1.30 - - - - - 4.20 5.00 6.00 3.00 =
§?§ SPMR8 — JEBE/R  Not disclosed
24 |SPM30 - 1.30 - - - - - 4.00 5.00 6.00 3.00 Co 8.00
= A
SPM40 - 2.30 - - - - - 4.00 7.00 6.50 6.50 Co 10.00

ﬁﬁﬁ%@%% Effect of alloy elements

C,V,Nb, | G, MEEFELEE b Crsi Al | EREMEELE
W, MO, Cr Improvement of hardness and wear resistance 0D Improvement of oxidation resistance
W, Mo, Co, | sttt Mo | TERUIBHESLE
V, Cr, Si Improvement of heat resistance Prevention of temper brittleness
Nb, V, Mo | FHBHE Mn, Cr, | AR E
! Structure refining Mo, Si, Ni Improvement of hardenability

11
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BG5S

BINIES{E (C)  Heat treatment conditions 500
_ HRO)| & = Js MBS e
BEREL BEAN BERL Hardness Remarks Compatible | grade Category
Annealing Quenching Tempering JIS grade
750~780 %% 790~850 #/% 150~200 %75
Slow cooling QOil quenching Air cooling 55~60 SKs93 QK3M
750~800 %% 800~850 ;#/% 150~200 %%
Slow cooling Oil quenching Air cooling 55~62 SKS3 QKS3 N
830~880 4% 930~980 74 150~200 2% AR
Slow cooling QOil quenching Air cooling 55~62 She QC] E i
830~880 4 1000~1050 24 150~250 224X 2 - j £
Slow cooling Air cooling 500~530 Aircooling2 times 55~62 skpit|1QCMN % ‘g‘
830~880 %5 1020~1050 Z2/% 500~550 Z2/4X2[a] _ 3
Slow cooling Air cooling Air cooling 2 times 55~62 QCMs ﬁm ©
830~880 %% 1020~1050 %75 500~550 25 X2H - _
Slow cooling Air cooling Air cooling 2 times 55~62 QCM7
820~870 %% 900~1000 Z/% _ - JL—L/N=F _
Slow cooling Air cooling (62~65) Flame hardenable QF3
820~870 %% 1000~1050 %75 550~650 25 X2H -
Slow cooling Air cooling Air cooling 2 times 40~52 SKD61 QD61
820~870 %% 1000~1050 %5 550~650 Z2/4X2[a] _
Slow cooling Air cooling Air cooling 2 times 40~52 QDA“
820~870 #/% 1000~1050 &% 550~650 Z2/4X2[E
Slow cooling Oil quenching Air cooling 2 times 40~50 SKD62 QD62
820~870 %% 1000~1050 /% 550~650 Z2/4X2[a _
Slow cooling QOil quenching Air cooling 2 times 45~60 QD62HC E& 3
740~800 £ 930~980 4 550~650 ZAX2E |, | FUN—F> ~ lqor i
Slow cooling Oil quenching Air cooling 2 times Pre-hardened ﬁ =S
£
740~800 %% 820~880 i#% 500~650 AX2E |4, o | TUN=K> _ |- | BY s
Slow cooling Qil quenching Air cooling 2 times Pre-hardened HARMOTEX| 2
2
820~870 /4 1020~1050 %% | 550~650 ZAX2E | 40 s» ~ Jqon |
Slow cooling Air cooling Air cooling 2 times
820~870 4 1000~1050 #4/24 550~650 ZAX2E | 0 e _ QDX-
Slow cooling Oil quenching/Air cooling Air cooling 2 times HARMOTEX
820~870 %% 1020~1050 i#4/%4 500~650 25 X2H 40~55 o 15001 LR _ QDH
Slow cooling Oil quenching/Air cooling Air cooling 2 times For dia. 2150,0il quenching is recommended
830~880 %% 1000~1050 Z2/% 500~650 Z2/4X2[a _
Slow cooling Air cooling Air cooling 2 times 40~55 QF5
_ _ TYN—=K> _ o
- 35~45 | pre-hardened PCM40 g E_
TYUN=R Blg g
— — — - —k> _ 8°
35~45 Pre-hardened PCM40S iﬁ o
830~880 %4 1130~1150 i#4/&h | 530~650 24X2~3M | .o (MM
Slow cooling Oil quenching/Salt bath Air cooling 2~3 times 55~60 Mat;ix-type) QHZ {(\ ga
" o
800~880 %4 1200~1250 #A4/H 540~600 Z24x3E 5°
Slow cooling QOil quenching/Salt bath Air cooling 3 times 55~63 S QH51 A &
860~880 /% 1050~1200 i#ia/Eh 500~580 Z2/4X3E _
Slow cooling Oil quenching/Salt bath Air cooling 3 times 55~65 SPM23 *ﬁ >
Q
860~880 144 1050~1200 #4/%# | 500~580 Z4X3E _ o
Slow cooling QOil quenching/Salt bath Air cooling 3 times 55~65 SPMRB ?E E
2]
860~880 /% 1050~1200 i#ia/Eh 540~600 Z/5%3H _ 5
Slow cooling Oil quenching/Salt bath Air cooling 3 times 60~68 SPM30 ; g
860~880 %% 1130~1200 #is/Eh 500~600 Z2/5X3E _ -
Slow cooling QOil quenching/Salt bath Air cooling 3 times 65~70 SPM60
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Treatment

A A veseel (QCT11,QCM7,QCM8. QD6 1, QDH)

WEAN Quenching

500~650T

Slow heating

30~60min/25mm

KBEARE CORFFERE

800~850C

30~60min/25mm

BEEINBHIED 7= BEANEMHIDIREH100~50CICET
THVELZEEBICHERLZTToTLEZL,

1,000~1,050C
(B121,025T)
(Aiming at 1,025 )

30min/25mm

*Holding time at quenching temperature:

T;@’R—T‘WE e 30mMIN/25mMm Atmosphere-controlled furnace -+ 30min/25mm

MIURINA coeeeeeeeeieeenianeeeeee.30min/25mm Gl (5t ~coocmeaesmsacomensmoamonsseeanee 30min/25mm

(722U ZEFREET D) (immersion time)

=1 = IR O PRI 45~60min/25mm Vacuum furnace:«««««=======xx=xxo 45~60min/25mm
(3) Note:

Air cooling
(Forced cooling)

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

NN
i 500 or 250C

A
=5

Air cooling

200C 2275
Air cooling

on
10~20min/25mm
Salt bath

W5EREL Tempering

N
sy

1~2hr/25mm Air cooling

XA A

QC11

‘TN EREMEEAR

For wear resistance

150~200°C  (60~63HRC)

‘TN ERE BN AR

For wear resistance and toughness

200~250°C  (57~60HRC)

MBI T B

For toughness and electric-discharge cutting
2500°C (=59HRC)

Cold working die steel

QCM7-QCM8

SRS SR

For toughness and precision
450~500°C  (59~61HRC)
‘TNEREMEER

For wear resistance
500~530°C (61~62HRC)
B

For toughness

=530°C (=61HRC)

N
ks

1~2hr/25mm Air cooling

ZAR A A8 Hot working die steel
QD61
‘M EERE M R AR

For wear resistance and strength
540~620°C  (46~52HRC)
MR

For toughness

600~640°C  (44~48HRC)

QDH
MR CRREER

For wear resistance and strength
550~620°C  (48~54HRC)

A TE A Zﬁm Cold working die steel

70 T T T T T

)
o
I
2
£
S
I 50F
|l = QCM7-QCM8 (1,030C A.C.)
--0-- QC11 (1,030C AC.)
40 1 I I 1 I 1
0 100 200 300 400 500 600

BRURE o

Tempering temperature

?&ﬁiﬁ /5!'1’ Xﬁﬁl Hot working die steel

T T T T T T
60[ g
o
% 501 8
2
R ()
c = -
©
o i
I
401 e
—e— QDH (1,030C AC) |
— 4 QD61 (1,030C AC.) A
30 1 1 1 1 1 1
0 100 200 300 400 500 600 700

BRUBE (o

Tempering temperature



7 I\ U ‘yQZ/ \’r ZMatrix-type high speed steel (Q H Z)

BEAN Quenching

1130~1150C

2n
Salt bath

T —>

900~1000C

{RFFRSR
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B Hot working die steel
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Production range may differ depending on the grade required. For dimensions not provided, please contact us.
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QDX-HARMOTEX
S - (CBNTET A D ANEEIAE (NADCA Grade C REimiE)

Die casting die steel with outstanding strength and toughness (NADCA Grade C filed)

QDX-HARMOTEX(Z. JIS#SKD6 1 &WEICEMELEHMEE  PEQDX-HARMOTEXE —NF TSR

YUEA DAL R BRBTY . Heat checking comparison of QDX-HARMOTEX
RIEYDBENREMEEHE_EICLIERBEIHEZSN, RE

RS SRR D S BIDE —F 1 v 5 A EIL . £ /-5 LMD RS QDX-HARMOTEX SKDé1
— IR EREEL . SR OAENPB D R DR A " -
gi—;-o

QDX-HARMOTEX is a die-casting die steel which achieves both high
strength and high toughness superior to the JIS steel SKD61.
High-temperature strength is improved and occurrence of die heat
checking during long-term use is reduced raising the thermal stability of
carbides. Toughness is improved through a fine, uniform dispersion of
carbides, and this prevents large cracks and small chips in the die.

QT4 1-HARMOTEX
ERDRFMILICES I AR TR

Hot working die steel for longer die life

QT41-HARMOTEXW. fRHQT41 LUEICRESLETEELL QT4 1-HARMOTEXDMEMEE WEESS%E

1AM SRAMTT, Photograph of structure and cross-sectional hardness
RACHOFEREICLIAMESHESO. £EFERABFOEN- RS distribution of QT41-HARMOTEX
EIIHIL. & BBOBRREM LB TRILERME IS E e HAERES 530
Sh. &R ORBEEFERAROEFE - N2UZMHLET, —e— QT41-HARMOTEX ‘
46| o SKT4iR45
$AMT% - 303HX503W
QT41-HARMOTEX is a hot working die steel which enables longer life 5 44-
than the previous QT41 material. « 42 448 —ehl
Toughness is improved by controlling carbide morphology, and this X0 800, 0400
. . . . . . = “o-o_ ® e e
reduces cracking and chipping during die use. By improving thermal 40 e
stability of the structure, softening resistance is improved and this o
reduces wear and deformation during long-term die use. 38-
0 100 200 300
SAAHAIE A S O BERE(mm)

QCM8
s - FEICEBNNESY 1 Al

Cold working die steel with high hardness and toughness

QCM8Id. SR ELESHM A LAAMA 12T . Wbkt EQCMSDZ O TR
PMOREIEHETIET FE. . EHRE. HEFEMOL Microstructure 2
TICHBWVWTSKD1122EL. £BFEGOXBEEXEZEEHLET,

QCMS is a refined cold working die steel in which high hardness and

toughness are superbly balanced. . Q C M 8 0)@—6 Cﬁﬂ'ﬁ 120

QCMS surpasses conventional steel SKD11 in hardness, toughness,
Hardness and toughness « '®

80 [ 1
\CMB
60 [ 1

Extension of die life

fatigue strength, and wear resistance by controlling the microstructure.
Due to these characteristics, the steel substantially extends die life.
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Charpy impact value




PCM40S
HREEICEBNIC TS AT v Iz B Al

Plastic mold steel with excellent mirror finishability

PCM40S(3.40HRCY S ANEEE LBN/-EE M

BPCMA40SDELETFE Manufacturing process

L DOTUN—KLEATDTIAFvIE&BABETY,
UHOEESEEMBERMICE) . BEHEEITHTIC
HMPOBEENEDEXRBICERLAECET. HVLLA

IWOREEEIANTCERLUEL, PCM40S
PCMA40S is a plastic mold steel, pre-hardened with hardness

as high as 40HRC and excellent mirror finishability.

Sanyo Special Steel produces a high quality product at low b))
cost using its advanced clean steel technology. This TS5 EIH

technology makes it possible to dramatically reduce non-

PCMAOSI3. BAMIRRZEB I HIEICHIILELE,

We successfully eliminated remelting process in the manufacture of PCM40S.

e N N N\ (. N 7~ - Ny ~
AR ¥ AR we |1 BAR || FEge
vl B 1 1 .
Meltin Refinin, vacuum ingot |} (ESR-VAR) i| Roling,

g g degassing casting 1 Remelting : Forging
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EE :
Vting || mefinng || qecuum || ngot || (ESR-VAR) || Roling,
casting . Forai

1\ J J AN ) Remelting L orging )

Conventional material

metallic inclusions in the steel without remelting.

QDH

SEAECBMES AT CRRBR AN 2B

Hot working die steel with excellent high temperature strength and toughness

QDHI3.SKD61 75 AN EBRANMKEICIZ . SKD7 7 ZADE
hi-SBRHLERMZFREA BB 1 XETT,
EEBELHMESVRIT CEIALLAEZET ALUPERE. Bho
ZEZMFIL. £BORFHEICEMUET,

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

Through well balanced characteristics in terms of high temperature
strength and toughness, QDH contributes to the extension of die life
through reducing deformation wear and cracks.

QHZ

BQDHODifE—~F 1w Heat check resistance
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BNt BEZRRIEATCYNYIRI\AL A

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

QHZIZ.SKH51 72 ZDEREICIMA . RAEHORM b E 1 15
(TR I R) DHEILE>TRBN-AMEFRBEASTII VI ZN
A ZXTY,

RFOEHETEHE KIBISEETS55~60HRCOEWVRAKRR
UBESHBONBEEHIC M. SRIFHICHBhTVRIENS S
k& DS R B MR EE CRIA (L TVET,

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.

BMQHZOERER{LIEITE  Softening resistance
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SANYO SPECIAL STEEL Co.,,Ltd.

Kt - T ¥H T672-8677 EEREEMEAMEXHE3007
TEL(079)235-6003(1%%&) FAX(079)234-8571

B R Xt TI135-0042 HRRETIRXAZ-5-25 F)IIF+HUrs7—SER6R
TEL(03)6800-4708 FAX(03)6800-4701

K R X JE T541-0058 ABRAHRXEAEFHIS-6-6 HEFHEY—EILT10R
TEL(06)6251-7427 FAX(06)6120-5220

% HEXE T460-0003 HEEMHRIREI-20-19 ZHE)L4ARE
TEL(052)231-7161 FAX(052)231-7166

& X I T730-0011 LEHHXEA-13 SAHLESHRERNF R X7H
TEL(082)221-9275 FAX(082)228-7818

UM B E R T812-0011 FEEMELXELERA4-1-1 BELGBESRIE /L7
TEL(092)431-1851 FAX(092)472-9054

HEAD OFFICE & WORKS
3007 Nakashima, Shikama-ku, Himeji, Hyogo 672-8677 Japan
PHONE: (+81)79-235-6003 FAX: (+81)79-234-8571

Special Products Sales Department
6F, Tower S, Fukagawa Gatharia, 1-5-25, Kiba, Koto-ku, Tokyo 135-0042 Japan
PHONE: (+81) 3-6800-4708 FAX: (+81) 3-6800-4701

Sanyo Special Steel Trading (Shanghai) Co., Ltd.
Unit1504, TowerC, The Place, No.150 Zunyi Rd., Shanghai, 200051, China
PHONE: (+86) 21-5396-5666 FAX: (+86) 21-5396-6226

Sanyo Special Steel U.S.A., Inc.
445 Park Avenue, Room 2104, New York, NY 10022, U.S.A.
PHONE: (+1) 212-935-9033 FAX: (+1) 212-980-8838

Home Page
http://www.sanyo-steel.co. jp/
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Notice:

The technical data adopted in this publication represents typical properties or performance and shall
not be construed as guaranteed values, unless specifically noted as standards. No responsibility shall,
therefore, be assumed for damages arising from using the data. Please consult us concerning your
requirements related to foods, drinking water, medicines, therapeutic devices, cosmetics, health care
appliances, etc.

Any information in this publication is subject to change without notice. Please contact Sanyo Special
Steel Co., Ltd. for the latest or further information.
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Any part of this publication shall not be reproduced without authorization.
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