%
7
B
2]

B
2
2
=
H
2
2
5

LYVHD NOSIHYdWOD TYI43LVIN 31a
WESER | IRAHEED

1479

ﬁ@*jg_%tt$§§ DIE MATERIAL COMPARISON CHART

SESEAMD TS RatiEZR, Brand Name of Cold Work Die Steels

& % #& / Company

EES _
Bi | B4 | BE | me 5 | AE SR || = | B | _ | 5yz | TyEY |gEE
MEU(\:LS ST(E:EL STEEE KOBE STEEL | corcia STeeL STEEE Kgg:m;\ FUIIKOSHI M‘TSSIIEL\JI%SHI SEIKO UDDEHOLY JASPSAN
STEEL
REIEH SK3 SK3 |YK3 |[SK3 (K3 SK3 K990 THYRO-
Carbon Tool | SK3 DUR1615 | 58~61
Steels
SKS93 SK301 QK3M |YK30 |NKG93|K3M |SK3M |SKS93 55~60
SKS3 QKS3 |GOA |NKE3 |KS3 [SKS3 |SKS3 K460 THYRO- »
SKS3 DUR2419 | 55762
SKS31 SKS31 GO31 KS31 |SKS31 K465 THYRO-2510 | 55~62
CRD |SKD1 |RFB QC1 |DC1 KD1 |CDS1 |R32 K100 THYR2(0)-80
DUR b~
SKD1 THYRO- | °°~62
DUR2135
SLD |SKD11 QC11 |DC11 KD11 |CDS11 |R31 |RD11 |K105 THYRO- -
SKD11 DUR2379 | 5562
SLD8 QCM8|DC53 KD11S |[MCR12 K340 |SLEPNER ~
SKD11 (&) QCM10 KD21 |MDS9 %62
SCD |SKD12 QC12 |DC12 KD12 |CDS12 K305 |RIGOR |THYRO- -
SKD12 DUR2363 | 9262
SLD2 |A-D2 QCD2 |DC3 KD11V. K105 THYRO- -
AISID 2 K110 DUR2379 | %5~62
. HPM1 KTSM40EF |PCM40 |NAK55 KAP IMPAX
7Y |40HRC |pvioT GO4OF RAMAX S 40
Ky HPM2 KTSM3M PX5 KPM30 THYRO-
PLAST2311,
e [EEIRE 23122738 ' 33
BETEH | Steels HPM7 PX30
Alloy Tool Steels
KA [HMD5 | SX105V QF3 |GO5 FH5 FERMO 55~62
Flame Hardening Steels |HMD1 | SX4 CALMAX
=RERE LH$H |SLD8 |AUD15 QCM8 |DC53 |NKD101 |KD11S |MCR12
High Temperature DCMX 62~64
Tempening Type Steel
{EiB=%EA$A [ACD37 |AKS3 GO4 KSM
Low Temperature Air 58~62
Quenched Steel
&S MEE |YSM |AKS4 QF1 |GS5 KTV5 |SRS6 K630 |PREGA [THYRO-
;1ee\iforlmpacl COMPAX |DUR2550 55~60
esistance
ACDS8 |AUD11 KAD181 DCLT KDQ1 |ICS22 K190PM|VIKING |THYRO-
(HBR) DUR2210
ARK1 |SX5 KDQ2 |MCR1 CALMAX | THYRO-
DUR2510
SLD10 |SX44 KDQ3 ELMAX [THYRO-
201t (#%) |DUR2833
Other TCD KD23A VANADIS4 | THYRO-
(#X) |DUR2842
VANADIS6
(#HB=X)
VANADIS10
(#HB=x)
YXM1 QH51 H51 |SKH9 RHM1 |S600 THY- .
RAPID3341 | o
SKH51 THY- 55~65
RAPID3343
SKH51 (%) SKHOD 57~66
SKH52 YXM2 57~66
YXM4 HM35 RHM5 |S705 THY-
RAPID3243 | .
SKH55 THY- 57~66
RAPID3245
= |SKH55) HM35 |HS53M 57~66
TE XVC5 MV10 |HS93R RHM7 |S700 THY- .
High Speed | SRH197 RAPID3207 | 9566
Tool Steels YXM60 FM38V i~
SKH57 (&) HS98M 57~68
< k1) v o2 |YXR3 QHS |DRMH KMX1 |MDS1
Matrix type of High | YXR7 GHZ |DRM2 KMX2 IMDS3 55~64
Speed Tool Steels YXR33 DRM3 KMX3 |MDS7
Z Ofth S70  |HSU2C
Other
sk |HAPIO KHA32 |SPM23 |DEX20 FAX31 S390 |ASP23 |TSP4
EIRIE 3 | HAPS0 KHAG0 |SPM30 |DEX60 FAX55 S590 |ASP30 |TSP30
Powder Metal  |HAP72 KHA3ON |SPME0 | DEX80 FAXGH S690 |ASP60 58~70
SO KHA33N DEX-M1 FAXG2 S790
DEX-M3




DIE MATERIAL COMPARISON CHART %ﬂ*jg_%tt$§§

RIS RIAMD TS > K318 Brand Name of Die Steels for Casting

= # #&  Company
439 Jse | B | EA | BE | e | LB | @ AZES Feg| =B | B#H | _ | oy Sty fERES
SW | WE |SHE| gy | TORE | 5 | NKK | SgE | o | B8 | s |5 | 07 B (HRC)
MAs | et | Srem | komesTEEL | SN | Snem o | FUIKoSH | MTSyRH | BKEN | EOMER | oo vy
STEEL
SKD4 YDC |SKD4 QD4 |DH4 KD4 |HDS4 [HD25 w105 THYRO-THERM2567 | 40~50
SKD5 HDC |SKD5 DH5 KD5 |HDS5 |HD26 W100 THYRO-THERM2581 | 45~50
SKD6 KTD1 DH6 KD6 |HDS6 [HD21A W300 THYRO-THERM2343 EFS | 40~52
SKD6 (%) DIEVAR 40~52
DAC |SKD61 KTD2 |QD61 |DHA KDA |HDS61 [HD21AX w302 THYRO-THERM2344 EFS | 4
SKD61 DHAT 40~52
DAC3 |AUD61 QDA61 |DHA2 KDA1 ORVAR 2M
SKD61 DAC10 DH21 KDA5 40~52 o
®0 |pAcss DH31-S KDAMAX i A
SKD62 DBC |SKD62 KTD3 |QD62 |DH62 KDB HD21B THYRO-THERM2606 | 40~52 %9
5
SKD7 YEM |AUD7 QD10 |DH72 KDH1 HD23 w320 THYRO-THERM2365 | 40~50 ek
DAC40 |AUD71 QDH |DH71 HDN1 |HD23M
SKD7 (%) |YEM-K |AUD72 DH32 40~50
as DH73
TE% |SKD8 MDC |SKD8 DH41 KDF HD27 40~50
aloyied] MDC-K DH42 KDF2 HD28
steels | SKD8 (2K) DAC45 (NT200) 40~50
DM  |SKT4A KTH3 |QT41 [GFA KTV HD13T W500 THYRO-THERM2713 | g
SN THYRO-THERM2714 | 38745
YHD26 | AUD60 QDT |GF78 KTV2 HD14M N
SKT4(®)  |yhpss HD20B 38~45
Jrei@{EsA | YHD3 |AUDO1 DH76 HD22B
Precipitation Steel MPH-K
FDAC KTH2 |QF5 |DH2F KAPQOF w335 THYRO-THERM2367
E-DAC DH21 w303 THYRO-THERMZ2885
DH31-S w321
DH32
ZD1th DH42 o
BT 5:
N 1] =
DHA-PX i) |
DH76 ¥
DHAWORLD g5
. SKH51 YXM1 QH51 H51 |SKH9 RHM1 |S600 THYRO-RAPID3343 | 55~63 3
?ﬁfﬁ SKH51 (%) SKH9D 57~65| e 3
Jigh |SKH55 YXM4 HM35 |HM35 RHMS5 |S705 THYRO-RAPID3243 | 57~62| ¥2 2
cex
Tool |¥NJy7Z% | YXR33|QHZ DRM1 MDS1 ttg
Steels | Matrix type of High DRM2 53~65 E
Speed Tool Steels DRM3 ﬁ

A4 F v X MERAMD TS RXdEEZRBrand Name of Die Steels for Die Casting

£ # & .~ Company

=EN
Bz | B4 | PR | e | LB | AR BEE g | =2 | B | _ | oy Syt RIS
A ISH | sim | 0 || glgger | R R | NKK| G | o | B | B4R |K-5—| D07 B (HRC)
e | oree | ‘Steec | MOBESTEEL | G | Sreel o, | Faosr | MGERH | Seko vz T
STEEL
TG DAC |SKDS6T KTD2 |ap61 [DHA. MFA |HDS61 w302 THYRO-THERM2344 EFS | 400 e
SKD61 (%) QDAGT KDA1 ORVAR 40~50
—#RA [SKD6 KTD1 DH6 KD6 W300 THYRO-THERW2343 EFS | 40~50
for
H7)\-K> |FDA D6F |DH2F KDA
General i;}eﬁejcmjting;e/- ¢ Qapé S8 38~42
hardened Steels
DHAVIORLD KDA5
ZDAth Other MFEAK
SKD61 () |DAC55 |AUD6T QDN |DH31 MFA-H 44~48
KA X v
for Large | Z DAt %Hﬁqxvo%? MFA-KH W303 |VIDAR
Other DHA-FX
SKD7 YEM |AUD7 QD10 |DH72 KDH1 [HDS7 w320 THYRO-THERM2365 | 42~50
g
WEA [skD7 (&) QDH KDW A THYRO-THERM2885_| 42~50
Precen 2 oot one | DAC10 Driaa | || 4658
Rt | SKD8 MDC DH41 KDF 42~50
orics |SKD8 (&) |DAC45 DH42 KDF2 47~51
Point | Z 0t otmer THYRO-THERM 2367.2885 | -
wWI-J258 |YAG |AMAR QM300 [MAS1C KNS18-20 [NAG21 w720 THYRO-THERM 2799 | 5057
Maraging Steels
SKH51 YXM1 QH51 H51 |SKH9 RHM1 [S600 THY-RAPID 3343 |55~60
YRR [TMyoZ%  [YXR33 QHZ |[DRMH1 KDW2 [MDS1
for Matrix type of High 52~58
Spgcial Speed Tool Steels
Using | SCM ¥ HPM2 KTSM3M PX5 KPM30 IMPAX _|THYRO-PLAST 2312
Choromium Molybdenum | HPM 7 PXA30 HOLODAX 30~33
Steels
Z DAt other HOTVAR 30~40
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ﬁ@*jg_%tt$§§ DIE MATERIAL COMPARISON CHART

TSZAFvoLBIRAMD IS R31EEZR Brand Name of Plastic Mold Steels

= # &  Company

_ = B4 N
gy | =a | | #E | WE g =EE =5 | B8\ mg | | BE | _ |y 5w | B
ARISH) G | wim | S|S0 SR ok o | Tae | PO mm | 2B | mm | st D7 BU | eeo
wmack | ace | BREX | woee e | pao wor | B8 | usuaisn I | ey Topy | dapan | BORLER || B
METALS | STEEL STEEL STEEL STEEL K%?E‘E‘[*" SEIKO SUM&%O STEEL STEEL
SC% RMS |S50C S45C~ S45C~ S50C |S50C THYRODLR
px. | g S55C $550 S55C 130 13
R 5) 5H)
oW [ SCM% SCM435 | SCMA35 SCM415 THIRPLIST
Steel | Sroorim SCMI440 | SCMA40 SCM435 Wi 13
Steels SCM440 SCM440 SCM440
SC% AUK | RNS530N [KTSM2A [PC55 |PDST KPM1 [N-PUK30 [MT50C|SD10 NPD2 UHBT1
e RMS5ECN |KTSM21 SD17 NPD2S o
KTSh22 sp21
2000
SCM% AUKT1 | RMS- |KTSM3A [PCM28 | PDS3 NPUKO SD61 NPD3 CALMO
(g P28 kst SD90 NPD3S 28
30PH |U3000 SD200
SCM |HPM2 KTSHaM PX5 KPM30 MU-M|SD70 NPDMF | M200 | PLAMAX |THALST
(&) |HPM7 U3500 PXA30 MU-P |SD100 NPD3M | M238 | IMPAX TR | 33
FUN-ky MT24T NPD5S
#  [susxk|HPm7 S-STAR KSP1 NPD7|MAXO0
Pre-hardened (’*ﬁ”)
st | RHD |ppiag DATAR MAXT | STAVAX | HEPUST|
seel | HPM77 GSTAR MAX4 il
MAX3 |RAVAX §
SUS® |PSL QSHB [NAK101 U630 NPD8|N700 35
sggﬂ FDAC | AUD6T QD6F | DH2F KDA NPD5 |W302 |ORVAR
AISIP21 [HPM1 KISHAGEF | PCM40 | NAKSS KAP MEX41 M261 THAGLST
HPM- KTSMA0E NAK80 KAP2 a 40
MAGIC
CENAT NAX-
PRM
SKD11|HPM31 |AUDT1 KAD181|QCMS |PD613 KD21 NPD6 K105 |CALMAX
& |zppa (%) KD11S NPDBMA| K110 |RIGOR |THRODUR
(%) 23719
ZCD-M NPDGMB | K340 |VANADISS 60
VANADISG
mEAN HAPSR VANADISTO
5= RUSA | SUSH | SUseoc %5%40 QPD5 |SUS40C KSP2 M340 %l\%x
Quenching and ¥ by
PC5 |DEX-P1 KSP N
Tempering (S*ﬂ% (55 SP3 685 57
NG90
NG95
SUS |HPM38 QSD40M | S-STAR KSP1 MAX | STAVAX. [THIRORLIT
HPM38S D-STAR MAX4 |Raax s |28 52
MAX3
I [YAG HT210 QM300| MASIC Ks1820 DMG_|SWA200 V720 THYRODLR
s LYY V721 am | 53
Steels.
BFShILIESR
Age Hardening SUS% ASLA407
JEHiMEE [ HPMT5 QsD15 1032895
Non- 43
magnetic
steels
HT15255 PREMO
(W)
Z0ft HIT17275 PRODAX
Other (CUIV] SUPER
PRODAX
(M%)
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Approximate relationship between various hardness scales

TURJVEESE (HB) N ; Oy I T)VA—=I\=T 1Y v )V
HRO) | V) 10mmI%. §E29.42kN Oygox)VEeen S vE T U
Oyo9z)b Pyh—2 Brinell hardness 29.42kN Rockwell hardness (Hs) 2 i
%Z;_éw S (HRA) (HRB) (HRD) Ya7ges | N/mm* | CRT—
Rockwell | . e | Hutgrensy | 2YIATY| AR | BT | D7 | 1SN | g EE)
Beriress I}Djlamonéi A ultgren: HZ/tY k| HE588.4N | 58980.7N | E980.7N ﬁé’lf&“{N ﬁégg_él}LéN ﬁéz‘ﬁ)gN sclg'r(;gg)pe At\gr?srﬁé rF‘{ocdkwell
C scale ha}/rrdann;lss Standard Tungsten | 5 PE K &1/16ink TLTEIR|® ' 5 ’ § ’ hardness strength éxrsgglis
150ke | imber, | 1Omm ball | [Hulteren | carbide | - gFEE | = MHET | Superficial | Superficial | Superficial | number | N/mm® | 150kg Brale
Brale ickers 10mm ball | 10mm Ascale | Bscale | D scaie YAl vl i &
Vickers 60kg Brale | 100k 1/16-in | 100kg Brale
68 940 - — - 85.6 - 76.9 93.2 84.4 75.4 97 - 68
67 900 - - - 85.0 - 76.1 92.9 83.6 74.2 95 - 67
66 865 - - - 84.5 - 75.4 925 82.8 73.3 92 - 66
65 832 - — 739 83.9 - 74.5 92.2 81.9 72.0 91 - 65
64 800 — — 722 83.4 — 73.8 91.8 81.1 71.0 88 — 64 Eﬁ
63 772 = = 705 82.8 = 73.0 91.4 80.1 69.9 87 = 63 #iz
62 746 — - 688 82.3 = 722 91.1 79.3 68.8 85 = 62 EE
61 720 = = 670 81.8 = 71.5 90.7 78.4 67.7 83 = 61 3
60 697 = 613 654 81.2 = 70.7 90.2 775 66.6 81 = 60
59 674 = 599 634 80.7 = 69.9 89.8 76.6 65.5 80 = 59
58 653 - 587 615 80.1 - 69.2 89.3 75.7 64.3 78 - 58
57 633 - 575 595 79.6 - 68.5 88.9 74.8 63.2 76 - 57
56 613 — 561 577 79.0 — 67.7 88.3 73.9 62.0 75 — 56
55 595 - 546 560 78.5 - 66.9 87.9 73.0 60.9 74 2079 55
54 577 — 534 543 78.0 — 66.1 87.4 72.0 59.8 72 2010 54
58} 560 = 519 525 77.4 = 65.4 86.9 71.2 58.6 71 1952 53
52 544 500 508 512 76.8 = 64.6 86.4 70.2 57.4 69 1883 52
51 528 487 494 496 76.3 = 63.8 85.9 69.4 56.1 68 1824 51
50 513 475 481 481 75.9 = 63.1 85.5 68.5 55.0 67 1755 50
49 498 464 469 469 75.2 = 62.1 85.0 67.6 53.8 66 1687 49
48 484 451 455 455 74.7 - 61.4 84.5 66.7 525 64 1638 48
47 471 442 443 443 741 - 60.8 83.9 65.8 51.4 63 1579 47
46 458 432 432 432 73.6 - 60.0 83.5 64.8 50.3 62 1530 46
45 446 421 421 421 731 - 59.2 83.0 64.0 49.0 60 1481 45
44 434 409 409 409 72.5 — 58.5 82.5 63.1 47.8 58 1432 44 ﬁ 2
43 423 400 400 400 72.0 — 57.7 82.0 62.2 46.7 57 1383 43 y £
42 412 390 390 390 715 = 56.9 81.5 61.3 45.5 56 1334 42 g: o
41 402 381 381 381 70.9 = 56.2 80.9 60.4 443 55 1294 41 *a' =
40 392 371 371 371 70.4 = 55.4 80.4 59.5 43.1 54 1245 40 E 8
39 382 362 362 362 69.9 = 54.6 79.9 58.6 41.9 52 1216 39 §
38 372 353 353 353 69.4 - 53.8 79.4 57.7 40.8 51 1177 38 —_—2z
37 363 344 344 344 68.9 — 53.1 78.8 56.8 39.6 50 1157 37 % S
36 354 336 336 336 68.4 (109.0) 52.3 78.3 55.9 38.4 49 1118 36 tl: g
35 345 327 327 327 67.9 (108.5) 515 77.7 55.0 37.2 48 1079 35 3
34 336 319 319 319 67.4 (108.0) 50.8 77.2 54.2 36.1 47 1059 34 Eﬁ
33 327 311 311 311 66.8 (107.5) 50.0 76.6 53.3 34.9 46 1030 33 ﬁ
32 318 301 301 301 66.3 | (107.0) 49.2 76.1 52.1 33.7 44 1000 32
31 310 294 294 294 65.8 (106.0) 48.4 75.6 51.3 32.5 43 981 31
30 302 286 286 286 65.3 (105.5) 47.7 75.0 50.4 31.3 42 951 30
29 294 279 279 279 64.7 (104.5) 47.0 74.5 49.5 30.1 41 932 29
28 286 271 271 271 64.3 (104.0) 46.1 73.9 48.6 28.9 41 912 28
27 279 264 264 264 63.8 | (103.0) 452 73.3 47.7 27.8 40 883 27
26 272 258 258 258 63.3 (102.5) 44.6 72.8 46.8 26.7 38 863 26
25 266 253 253 253 62.8 (101.5) 43.8 722 45.9 255 38 843 25
24 260 247 247 247 62.4 | (101.0) 43.1 71.6 45.0 24.3 37 824 24
23 254 243 243 243 62.0 100.0 421 71.0 44.0 23.1 36 804 23
22 248 237 237 237 61.5 99.0 41.6 70.5 43.2 22.0 35 785 22
21 243 231 231 231 61.0 98.5 40.9 69.9 42.3 20.7 B85 775 21
20 238 226 226 226 60.5 97.8 40.1 69.4 41.5 19.6 34 755 20
(18) 230 219 219 219 = 96.7 = = = = 33 736 (18)
(16) 222 212 212 212 — 95.5 - - - — 32 706 (16)
(14) 213 203 203 203 — 93.9 - - - - 31 677 (14)
(12) 204 194 194 194 - 92.3 - - - - 29 647 (12)
(10) 196 187 187 187 — 90.7 - - - - 28 618 (10)
(8) 188 179 179 179 — 89.5 - - - — 27 598 (8)
(6 180 171 171 171 — 87.1 = = = = 26 579 (6)
(4) 173 165 165 165 — 85.5 = = = = 25 549 ( 4)
(2 166 158 158 158 = 83.5 = = = = 24 530 (2
(0) 160 152 152 152 - 81.7 = = = = 24 520 (@0))
ANRPER(O)ROBFESHEVHOShEVEEDSNDTY, In the above chart, figures with () are not commonly used.
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