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High Performance Tool Steel for Diecasting in Pursuit of the Supremacy of Dies

MICRO FINE

' KDAMAX

NIPPON KOSHUHA STEEL CO.,L
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Microfine steel
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Hot work tool steel
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resistance to cracks
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. s}e“e},produc_;,'that is an,lmproved versnon of the KDA1S, it exhibits
superlor toughpess ‘and f__hlgh performance for strength and softening
_,.reS|stan_ce as wellina hlgh temperature range.

For uncompromlsmg manufacturlng, Nippon Koshuha Steel Co., Ltd.
explores all possibilities. v
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DIEFR  Characteristics of KDAMAX

KDAMAXI(3£2J—F—RODMEINE L KALD S DMEINHEIC
BNXREA - SYEERARSY 1 ARMTY

The KDAMAX is high performance hot work tool steel for diecasting with enhanced resistance to
cracks from water cooling holes and rounded corners, which cause short service life of dies.

Outstanding heat check

SR R resistance
OENLRBHRTOE— FF Ty IRHREFTS, | - . |
he heat check resistance is superior with complicated die

.ﬁﬁ@%lﬁ{b‘iﬁﬂﬁ?%kw@ E*nﬁh%*‘ forms
L’\b?L\ﬁﬂ:_f_REBTa)ﬁ LE’J\—I -z—.a- @®To IT]e\‘Bt the }hi|1-V\{aII ‘plodugt needs‘ it can extend the life

of the rounded corners of dies where complicated stress
tends to concentrate.

6 Ehf: e— I“?I“/aﬁo

IKFLHBIKEBRTOXKEIN%E Suppressing large cracks from

water holes in water
*m*lj @The KDAMAX prevents large cracks from water holes.
S - Such cracks may result fr > mobrittl in water due
.ﬁ%‘i&67}(4’%1[’.7’3‘%@&&%7}(%75"90)1(%]*1 C(;lri(;s(ii;_ may result from embrittlement in water due to
ZMHILET,

Ehf:ﬁlﬁo Distinguished hardenability

@Hardenability has been enhanced to suppress the impair-

.* 'Jn“.':tZJ:%iﬂﬁﬁ'F’E?ﬂ]i%T:&blZ'lﬁ)\hﬁ’éI'EJ ment of toughness due to large product size.
LELTVET,

mk‘% Applications KDAMAX®1 I_1_.|'H' Positioning of KDAMAX
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Examples

L 44HhANEHER
Dies for diecasting
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Dies in complicated forms
with projections and
depressions
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Dies for hot forging
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Large sized dies ;i
Toughness
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Technical data

we—troon [EEEII | serwere RS

OKDAMAXDY v R&lE,. SKD61ITLEN40%FZEFELY, OKDAMAXIZ, SKD6 102y REFICEENKARTEICSLY,
.KDAMAXHR ﬁﬁ§ﬁ0)75“/ 7IPEG)TE7’5‘U75‘5EL\° *The KDAMAX is more resistant to rust in water than the SKD61 or improved steel.

—@— KDAMAX

-The crack length of KDAMAX is 40% shorter than that of SKD61. Bbe—tFrvoRESHEREOMRG AR Tostcondiions —a— EEEETE
-The KDAMAX slows the expansion of the width of the cracks on the surface of the dies. Relationship between the heat check initiation life and the temperature OCRBOC RRERIS - @Wateriemperature UG Immersion me: 50 hours ﬁg&hﬁgerff??r%;fzj
JyFiaL BE:45HRC hot work tool steel

C
c
S
g
8
2
3
ARG Test conditions Notch: Not involved  Hardness: 45HRC 2
@ ERNNE100°CE600°C (HEIEF & MEABSDIRRE 7 1500°C) @High-frequency heating from 100°C to 600°C (with a temperature difference of 500°C between cooling and heating) 20000 e u . KDAMAX g
X. o
" 18000 *“"331= 3'times higher —— KDAMAX | | £
WKDAMAX(47HROD E— hF Ty o FERR (RE) - £
04mm I e SKD6 1 o
Occurrence of heat check on the surface of the KDAMAX (47HRC) 16000 T---- =
n >
KDAMAX SKD61 = & 14000 5
% £ =
% 2 12000 5
# 5 10000 18
e %
M E 8000 °
g % 1 prox. \J

F g 6000 ] 2 5 times higher E‘L‘ s

4000 JKHi2ERSR (Hr) - Water immersion time (hrs)
2000

0
300 400 500 600 700
SIS & B OIRREE( Ly Resistance to fatigue lif
= : OE£E DK BILFMEINIE, SKD61 LY RIICLENT1.3~10fFlckE T NS,
m: _*_Rﬂun’ﬁ R *With the KDAMAX, the die is 1.3 to 10 times as resistant to cracks by aging at the water cooling hole as it is with the SKD61 or improved

— - S — Rk 2 : ‘ _
OKDAMAXDY v o R&lE. SKD61ITLEN40%ZE LR, R R RO e e o
Relationship between the corner shape and Crack initiation life (times) e e
OKDAMAXIE, @RREH SKINDIS v THERHEL, s g T : == | |
.The crac‘( Iength of KDAMAX is 40% Shorter than that of SKD61 . 100000 Heat check between 100°C and 500°C .Eﬁfoﬁfﬁﬁﬁfﬁffﬁfggggg‘:rr?bt!ttl‘ei)matenal 43HRC) ;E 777777 };SA&AA;( 77777777777777777777777777
-45HRC —@— KDAMAX 1000 S— — | —a— AEAEIAN BLLE 32 imes
15{DL/(J: or more higher

*The KDAMAX slows the progress of cracks from the die surface to the water hole. ’
High performance

hot work tool steel
| —m— KDA1S

| | —@— SKDe1EM  f-----iooooo
SKD61 improved steel

—te— SRR TR
High performance
hot work tool steel

| | @ SKD61
#92.5¢% 2

® KDAMAX

A SKDO1 R
SKD61 improved steel

{ Prox.
] 1 3t|mes higher

o
S
S

KDAMAX SKD61
il L L | TP

pprox.

A . 61 Prox. -
5 times higher ] 1 6 times higher

o
S

Approx.
10 folds
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FFE(X 1000[=]) Life (x 1000 times)

BINFEZFM(2EN) Crack init

[EléRilF 5/ (Mpa)  Rotary bending stress (Mpa)
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Crack depth |Crack depth| 0 02 04 06 08 1
[ [ K
¥ il | 1 h n |'|i | I/ /I ?fiﬂiU/R) N<I)tch shape (1/R) | 10
A test sample with 1R notch: Heating and cooling bet 100°C mgéoz:éﬁﬁ 10? %ﬁsgggtstooegagag /v FIEL 5 43 2 ! ‘
p : 9 g between an repeate imes ( ) Without rotah FHZMN) Fatigue life (N) FBE(HRC) Hardness (HRC)

/v FRAZREREL  Round shape coefficient of the notch

= IEEL=2 I Heat treatment characteristics [opsi- ke Resistance to dissolution loss
B JEEsE X \ X
@GERF <k : KDAMAX .ﬁﬁlmfgtﬁiu OBYfR . BCTTEhG —257 :1030° .KDAMAX‘* SKD61 ‘Gtt’\soo/om iﬂﬁ \E&¥o
CTT curves F—RFFA ME&HF:1030C
. o = o Relationship between the tempering temperature and hardness e o
1020~1040°C(E121020°C) 50X75X145mm Austenization conditions o,
Target - 1.020°C KDA1S. SKD61 60 1200 *The KDAMAX is 50% more resistant to dissolution loss
get:1, 5080 145mm than the SKD 61
OHUIMERA 1 AT ) 035
s . - 1230C><1Hr\ 1000
SAE SOMESD ar . 551~ - " E
QOil cooling and pressurized cooling L [$) ﬁ!ﬁ%{* Test conditions 5 03 [
‘gg;igoMC £ a0 SADCT2  @Molten metal: ADC12 E
570~650°C 570~650°C Test conditions ' 250 - 8 ./mrg 700°C @Temperature: 700°C %‘
= e " : 2 o @R{FHA: 1H  @Retention time: Onehour @ 0.25 [ ==~ -~~~ -~~~ B - - = === - -~~~ — -
<500°C (R L) | ( BER [,) acyzy @Test sample dimensions : g 3 @5 150HRC  @Test sample: 50HRC z
'Tempering ! ‘Tempenng‘ Air cooling KDAMAX T g 600 2
; ; ' 50x75x145mm 8 S () (e LT .
I I i | KDA1S, SKD61 [SRECN £ - S
! ! ! ! 50x0x1d5mm = 400 E
i i i i @Heat processing conditions : _FJ’ — 9 3 0.15 | T e =T o
. . . . Quenching Y —— KDAMAX & 3 :
2~2 SHr . 7? 182?”Cx1Hr\ 40 || e KDATS : 4;\; 0 = s
#A &l E2 Tempering —o—skos1 | ‘ Eoorl- - - --
Charging See Note 1. See Note 2. 470~650°C _ 1 ADC12 E)
x2Hr45M 35 e 0 H 0.05
i 005 RS EEE s I o=
B BANMEEO A E DRBIAHET > TTFEL, Note 1 : After heating for quenching, perform forced cooling such as ail cooling. 460 480 500 520 3%
SRR AR100~150°CICEAETARLTTFEL, Keep cooling until the die temperature falls to a range of 100°C to 150°C. 3 LIREE(°C) Tempering temperature (°C) .
R UPADEAFEEE00CUTIC L TEEL TREL, (BRI BB FELY When charging into the tempering furnace, ensure that the furnace temperature = o = A
532 55 LIL i 2B A L TR Lo, N is 300°C or below. (This mqst be strictly followed for the first tempering.) KDAMAX SKD61 ,%r‘»_ﬂ:‘_ ﬂFﬁI/Ejm
o N . - . Note 2 : Perform tempering at least twice. High performance
2EIEOBR L TREHEBE S L FEBIRR LEBMTEL, If the hardness level is too high after the second tempering, perform additional tempering. hot work tool steel
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NIPPON KOSHUHA STEEL CO.,LTD.

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

x #t  T101-0032 FRHBTFHAAREAR1TE10E5S (TMMEILSF) TEL.03(5687) 6023 (f£) FAX.03 (5687) 6047
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Bangkok Liaison Office  39/3 Rama 3Rd.,Chongnonsee ,Yannawa, Bangkok 10120 ,Thailand TEL.+66-2294-9258 FAX.+66-2294-9260
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T934-8502 EILIE&KAI/\HEE]3-10-15 TEL.0766-84-3181 ({X)

FAX.0766-84-3468

Head Office Address TMM Bldg. 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

MICROFINE TRADING (SHANGHAI) CO.,LTD No.1004,Pine City Hotel,777-Zhaojiabang Road Shanghai,200032 China Telephone 86-21-6443-5402,/5404 Fax 86-21-6443-5407
Bangkok Liaison Office Address 39/3 Rama 3Rd.,Chongnonsee ,Yannawa, Bangkok 10120 ,Thailand Telephone 66-2294-9258 Fax 66-2294-9260
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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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