<>

|

YSSOOOOoOoO

YSS HIGH SPEED TOOL STEELS
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0000004 Yasugi (kaigan) Works

YSS High Speed Tool Steels are used not only for
cutting tools but also various forming tools which
require higher wear resistance and toughness. Along
with conventional type steels, there are some grades
made by powder metallurgy process (HAP series) that
has superb wear resistance and toughness because of
higher alloy content and uniform fine microstructure.
YSS High Speed Tool Steels are made of strictly
chosen raw material, and made with advanced refining
and casting (powder metallurgy) technologies.

Outstanding features;

1 High toughness

2 High wear resistance

3 Stabilized heat treatment property

4 Stable performance due to uniform and fine carbide distribution
5 Good mechanical properties coming from fine and uniform grain
O size

6 High purity with least inclusions and gases

YSSOO0000o0o0oood

Chemical compositions of YSS High Speed Tool Steels

\sgtfopy

(mass%)
oo Jisoo AlsIOO C Cr W Mo \Y Co
Grade | JIS equivalent | AISI equivalent
YXM1 SKH51 M2 0.8000 0.90 | 3.80014.50 | 6.0000 7.00 | 4.80015.80 | 1.80012.30 -
YXM2 SKH52 M30 1 1.000 1.10 | 3.80004.50 | 6.00C1 7.00 | 4.800015.80 | 2.3000 2.80 =
YXM3 oo O 0.9500 1.05 | 3.8000 4.50 | 9.500 10.50 | 2.5001 3.50 | 2.5001 3.00 | 4.5000 5.50
MoDl YXM4 SKH55 M35 0.85[10.95 | 3.80014.50 | 6.00(1 7.00 | 4.80015.80 | 1.80012.30 | 4.5000 5.50
Molybdenum
. YXMT od M1 0.75000.85 | 3.50004.50 | 1.3000 1.80 | 8.00(01 9.00 | 0.9011.30 —
High Speed
Steel
YXM7 SKH58 M7 0.95001.05 | 3.80004.50 | 1.5000 2.10 | 8.20019.20 | 1.8001 2.20 -
0
o2 YXM34 | OO M34 0.85010.95 | 3.50004.50 | 1.50002.50 | 8.00019.00 | 1.80002.20 | 7.7500 8.75
0 s
=}
S Eg YXM42 | SKH59 M42 1.000 1.10 | 3.5000 4.25 | 1.25(12.00 | 9.0000 10.00 | 1.0000 1.50 | 7.750 8.75
0 2
oo
g T YXM60 . a0 1.0000 1.10 | 3.80014.50 | 5.001 6.00 | 6.00017.00 | 1.50001.80 | 7.5001 8.50
0o s Original steel
0 S
E § v XVC3 SKH10 T15 1.45001.60 | 3.80004.50 | 11.500013.50 | 0.7000 1.30 | 4.2000 5.20 | 4.2000 5.20
c
=)
S © | Vvanadium
. XVC5 SKH57 O 1.200 1.30 | 3.80014.50 | 9.0001 11.00 | 3.0001 4.00 | 3.200J 3.70 | 9.50(1 10.50
High Speed
Steel
XVC11 | SKH54 M4 1.25001.40 | 3.80004.50 | 5.3000 6.30 | 4.5000 5.50 | 3.9000 4.50 —
Wis YHX2 SKH2 T1 0.73000.83 | 3.8000 4.50 | 17.00C 19.00 _ 0.8001 1.20 -
Tungsten
. YHX3 SKH3 T4 0.7300.83 | 3.8000 4.50 | 17.000 19.00 - 0.800011.20 | 4.5000 5.50
High Speed
Steel
YHX4 SKH4 T5 0.73000.83 | 3.8000 4.50 | 17.00C 19.00 - 1.000 1.50 | 9.00C1 11.00
YXR33 ]
0oooooo
Matrix e .
High Speed Original steel
Steel
YXR7 . a
Original steel
HAPS5R O
12}
g % HAP10 | OO | 1.300 1.40 | 4.5000 5.50 | 2.5000 3.50 | 5.5000 6.50 | 3.6000 4.00 -
o 3
[}
g & HAP40 | SKH40 O 1.2701.37 | 3.700 4.70 | 5.6001 6.40 | 4.60005.40 | 2.8000 3.30 | 7.500 8.50
o 5
O =
o = HAP50 | OO O 1.54001.64 | 3.7000 4.70 | 7.5000 8.50 | 5.5001 6.50 | 3.80(14.30 | 7.50C1 8.50
o
HAP72 E tD Dt E O 2.0202.32 | 3.7004.70 | 9.00010.00 | 8.0001 8.50 | 4.8005.10 | 9.000 10.00
atente
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Features and Applications of YSS High Speed Tool Steels

gooboodnd

Recommended grade by application

e 10O cCutting tools

0000000 D0OD0000D0 0O shows standard employed hardness/HRC.

0000 Recomended Grade

goooo
For general use For hard material cutting For high speed heavy duty cutting

om XVC5 (65~68)
Tool bit HAP72 (69~71)
ooo YXM1,YXM7 (63~66) YXM60, YXM42 (66~68) YXM36, YXM34 (65~67)
Drill HAP50 (66-68), HAP72 (68~70) HAP40, HAP50 (66~68)
ooo YXM7,YXM1 (63~66) YXM20, YXM30 (65~67) YXM20, YXM30 (65~67)
Tap YXM2 (63~66) HAP10, HAP40 (65~67) HAP40 (65~67)
ooo YXM1,YXM7 (63~66) YXM4, YXM60 (65~67) YXM4 (64~67)
Reamer
oooooooo YXM1, YXM7 (63~66) YXM42, YXM60 (65~67) YXM4, XVC5 (65~67)
Milling cutter HAP40 (66~68) HAP40, HAP50 (66~68)
ooooo YXM1, YXM4 (64~66) YXM60 (67~69) XVC5 (66~68)
End mill YXM60 (67~69) HAP72 (69~71) HAP50 (66~69), HAP72 (69~71)
goooo YXML1, YXM7 (63~66) YXM60 (66~68) YXM30 (65~67)
Broach YXM4 (64~67) HAP10, HAP40 (66~68) HAP10, HAP40 (66~68)
oo YXM4, YXM1 (64~69) YXMB60 (67~69) HAP40, HAP50 (66~68)
Hob YXM34 (65~67) HAP50 (67~69)
oooooooo YXM1, YXM4 (63~65) HAP40 (65~67) YXM34 (64~66)
Pinion cutter HAP10, HAP40 (64~66)
0oooocoooo YXM1, YXM7 (64~66) YXM30 (65~67)
Shaving cutter YXM42, YXM60 (66~68)
0oooooo YXM1, YXM7 (63~66) YXM4 (65~67) YXM4 (65~67)
Rack cutter
gooo YXM1,YXM7 (62~65) YXM30 (65~67) YXM4, YXM30 (65~67)
Chaser HAP10 (65~67)
goooo YXM1, YXM7 (63~66) YXM42, YXM60 (65~67)
Metal saw YXM4 (65~67)
goooo YXM1, YXM7 (62~65) YXM42 (66~68) YXR42 (66~68)
Hack saw HAP40 (66~68) HAP40 (66~68)
gooooooo YXM1 (64~66) YXM42 (66~68) HAP40 (66~68)
Metal band saw HAP40 (66~68)
0ooooo YXR3 (58~61) YXM4, YHX3 (65~67)

Wood cutter

YXM1, YHX2 (62~65)

YXM42 (66-68)

o LIUUOOOMO

Cold working tools

22; ooooo Oo0oao Features Applications

VXML oooooo 000 MOCMOC0MOo0Dmon | Standard Molybdenum high speed steel Drill, Reamer, Broach, Chaser,
MoOOOODOOOOOO 00D O0O0DCMOO00mMmOna | with superior toughness Metal saw, Cutters, Cold punch, Dies

YXM2 goooooog O000MOO0mMOOO0 OO0 O d) Molybdenum high speed steel with Drill, Reamer, Broach, Chaser,
MoOOOOOOO ooooomoooo superior wear resistance Metal saw, Cutters

YXM3 ooooooooooo 00000 Mo m ooog Molybdenum high speed steel with superior Endmill, Hob, Cutters
oooooooooog heat resistance, wear resistance and toughness

YXM4 coooOoooooo 0000 MOC0mMO00MmM 00000 | Standard Cobalt alloyed Molybdenum high | Hob, Drill, Reamer, Chaser, Cutters,
Mo-CoO O OO OO0 000000 oOb0Omoooo speed steel with superior heat resistance | Heading tool for stainless, Endmill

YXMT oooooooooog goomoooo Molybdenum high speed steel with Tap, Roller dies
OMoOOOOODOO superior grindability and toughness

YXM?7 oooooooooog OJoo0moomooo Molybdenum high speed steel with Tap, Drill, Broach
OMoO O OOODOO superior heat resistance and toughness

YXM34 oooooooo oo oooo Cobalt alloyed Molybdenum high speed Hob, Cutters
Mo-CoO O OO OOO steel suitable for intermittent cutting

YXM42 oooooooonoo 000 MM O0000MMOmIOO 0O | Super-hard high speed steel suitable for Drill, Cutters, Hob, Tap,
ooooooooo oooo cutting for hard materials Wood working tools

YXM60 00000MDOMO000 |00000MOMO000 00000 | High-performance high speed steel with Endmill, Hob, Broach, Cutters, Drill,
oooooooooooo 0o0mMmoDmooooooooon superior durability, toughness and grindability | Tap, Heading tool for stainless

XVC3 cooooooooo ommoo Cobalt alloyed Vanadium high speed steel | Tool bit, Roll
c-Oov-coOOOOOOO with highest wear resistance

XVC5 oopoooooooooo 0D O0000MO0MmMOO00 M | High-performance Cobalt alloyed Vanadium | Tool bit, Cutters, Hob, Endmill,
c-0v-CoOOOoOOOO 000DMOO00OOO0mMOO0O | high speed steel with wear/heat resistance | Cold punch, Dies

XVC11 coooooooooo 00D00MODDODOO00Mm | Vanadium high speed steel with superior Wear resistance parts, Cold extrusion punch,
gc-ooooooooo 00D 0000OnO00oo0oo wear resistance Press die(Mass-Pro), Formed cutters

YHX2 wOoOoooooooo 0oooomood Standard Tungsten high speed steel Cutters, Broach

YHX3 w-CoDOODODOODOOOO |0O00O0O Standard Cobalt alloyed Tungsten high Cutters

speed steel

YHX4 ooooodooooo 0Mmmoooooomo Cobalt alloyed Tungsten high speed steel | Tool bit, Milling cutter, Hob
w-CoOOOOODODO with super high heat resistance

YXR33 oooooog 0000000000000 | Matrix high speed steel for forging tools Warm forging dies, Hot forging dies,
0 540 59HRCO 0000AI000000000 with most superior toughness Cold forging dies, Al-die cast insert pin

YXR3 ooooooo O0COCmMOOO0ODOCOmO | Matrix high speed steel for forging tools Warm forging dies, Cold heading punch,
1580 61HRCO 00000000000 0mMOOO0 | with superior toughness Trimming dies, Cold forging punch and die

YXR7 oo0ooooooooo 00000MOO0000000 OO Matrix high speed steel for forging tools Cold punch and die,
] 6200 65HRC goonoog with superior strength/toughness Fine blanking die, Thread roller die

HAP5R oooooooooooon gooDomoooo Toughest P/M high speed steel Severe forming tools, cold/warm
ood gooobooobooo forging dies, fine blanking dies

HAP10 OO000O0OooooooooO |Cooopoooooooo Superior toughness effective to avoid Heavy duty working tools as fine blanking

ooomog chipping dies, Lower speed cutting tools as taps

HAP40 oomomoooo 0oooom g Most standard grade with good balance of | Cutters, Dies
opoooooooog hardness, toughness and wear resistance

HAP50 Ooooooomooo ooooooo Higher hardness, good heat and wear Heavy duty cutting tools for hard
000oOoooo resistance material

HAP72 70HRCOOOOOOO0O0O0 0o0ooooomooo Good heat wear resistance and highest Heavy duty cutting tools, Dies

Oo0oo0omoooooon

obtainable hardness of 70HRC

ooooo
oooooo Recommended YSS steel
ooooo HRC ooooo
Application Required ooooo For mass production use
hardness
ange For general use 0ooo 0000
For abrasion resistance | For impact resistance
goooooooo Blanking die 580 62 SLD, SLD8, ARK1 | XVC5, HAP40 YXM1, YXR7, HAP10
ooboooooo |o O il Male die 580 62 SLD, SLD8, ARK1 | HAP40 YXM1, YXR7, YXR3
old heading die
ooo o O ¢ Female die 550 60 YSM SLD, SLD8 YXM1, YXR7, YXR3
ooo For sheet service 550 60 SLD, SLD8, ARK1 | YXM1, YXR7 YXR3
ooooooo Shearing blade
ooo ) For medium plate 5500 58 SLD, SLD8, ARK1 YXR33
oooo (Straigh tooth)
ooo For heavy plate 48[ 53 DM, DAC
0oooooooooo Rotary shear slitter 540 60 SLD, SLD8, ARK1 | YXM1, HAP40 YXR7, YXR3
ooo For sheet use 550 60 SLD, SLD8, ARK1 | YXM1, HAP40 YXR7, YXR3
gonooooog Trimming dies
ooo For heavy plate use 500 55 DM, DAC
ooooooo Bender Swaging dies 580 62 SLD, CRD, ARK1 | XVC5 YXM1, YXR7
O O Male die 580 62 SLD, SLD8, ARK1 | YXM1, HAP40 YXR7, YXR3, HAP10, HAP5R
ooooao Cold working dies
O O Female die 550 63 SLD, SLD8, ARK1 | YXM1, YXR7 YXR3, HAP5R
OO000O0aOo Drawing dies 570 62 YXM1, CRD XVC5
O 00O 0O O Cold working rolls 0 80HS SLD YXM1, HAP40
ooooooo Thread rolling dies 580 64 SLD, SLD8 SLD10, YXM1, YXR7
ooooooog Coining dies 570 62 SLD YXM1, YXR7
oooooooooo Cold hobbing dies 550 60 SLD YXM1, YXR7
O0O0OD0O0oao Thead cutting dies 600 64 SGT, SAT YXM1, YXR7
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Heat treatment conditions

000000000 Temperature

000 Hardness

lérDadDe oooo ooog oono 000m HBO 0000 HRCO
Annealing Quenching Tempering Annealed Quenched and tempered
80001 8800 0 O 0101,22001,2400 OO0 5500570000 2550 0 630 0O
XML Slow cooling |0 2011,2000 1,220  Oil(hot bath) Air cool Max Min
800880l 00 |0a1mm,22001,240 [MOOO 55000 5700 0 O 27700 640 0O
YXM2 Slow cooling |0 2011,2000 1,220  Oil(hot bath) Air cool Max Min
80008800 00 |0a1m,23001,250 [MOODO 56000 5800 [0 O 27700 640 O
YXM3 Slow cooling (02,2100 1,230  Qil(hot bath) Air cool Max Min
80008800 IO |g1rm,23001,250 [O0OO 5600 5800 O O 27700 640 0
YxM4 Slow cooling |0 21,2100 1,230  Oil(hot bath) Air cool Max Min
80008800 00 |01[m,20001,220 [MOODO 5500 5700 0 O 25500 630 0
YXMT Slow cooling |0 2011,1800 1,200  Oil(hot bath) Air cool Max Min
80008800 00 |J1[m,20001,220 [ OOD 55000 57000 O O 2550 0 640 O
§ YXM7 Slow cooling (0 2(1,1800 1,200  Oil(hot bath) Air cool Max Min
0 z XM34 820008800 00 |0 1[1,21000 1,230 moon 56001 5800 00 O 28500 0 640 0O
O § Slow cooling |0 2011,1900 1,210  Oil(hot bath) Air cool Max Min
O 2 82008800 00 |01[m,19001,210 [ OODO 5200 5900 O O 2850 0 660 O
= YXM42 . : ) )
O % Slow cooling |0 21,1700 1,190  Qil(hot bath) Air cool Max Min
O é 82008800 U O |g1rm,19001,210 [ OOO 5600 5900 OO0 O 2850 0 660 O
g g YXMGO Slow cooling |0 21,1700 1,190  Oil(hot bath) Air cool Max Min
3 820008800 00 |0O[m,2400 1,260 moon 56001 58000 00 O 2850 0 640 0O
XVes3 Slow cooling |00M,2200 1,240  Oil(hot bath) Air cool Max Min
82008800 00 |0a1mm,23001,250 [MOOO 55000 58001 [0 O 2850 0 640 O
XVES Slow cooling (02,2100 1,230  Qil(hot bath) Air cool Max Min
80008800 U O |O1mm,21001,240 [MIOO0O 5500 5700 O O 2690 0 630 0
XVeil Slow cooling |0 2011,1800 1,210  Oil(hot bath) Air cool Max Min
820008800 00 |0a1mm,27001,290 [MIOOO 5600 5800 [0 O 2480 0 620 0
vHx2 Slow cooling |0 21,2500 1,270  Oil(hot bath) Air cool Max Min
8400900000 |ga1mm,28001,300 [MIODOO 57000 5900 0 O 2620 0 630 O
YHX3 Slow cooling |0 2[11,2600 1,280  Oil(hot bath) Air cool Max Min
850009100 00 |0a1mm,28001,300 [MIOOO 5700 5900 O O 2850 0 640 0
vHxa Slow cooling |0 2011,2600 1,280  Oil(hot bath) Air cool Max Min
gooUsso 00 |0armm,16001,180 [OOO 5400 5800 [0 O 24100 620 0
YXRY Slow cooling (02,1200 1,160  Qil(hot bath) Air cool Max Min
good 880l O  |g1mm,15001,170 [MIOOO 5600 5900 O O 24100 5700
YXR3 Slow cooling |0 20,1300 1,150  Qil(hot bath) Air cool Max Min
80001 88000 00 O 1,08001,160 [ O0ODO 55000 60000 0 O 24100 560 O
YXR33 Slow cooling Oil(hot bath) Air cool Max Min
1,12001,160 [IOOO 53005800 0 O 2690 0 580 62
0 o HAPS5R ) )
o 3 Oil(hot bath) Air cool Max
O g HAP10 01MM,17001,190 [MIO0O0 5500 5800 O O 2690 0 0 10650 66
g j% 0 201,0500 1,170  Oil(hot bath) Air cool Max 0 20680 65
= % HAPAO 0101,18001,210 ([MOO0O 5600 5800 [0 O 27700 0 10660 68
0O s 020,1200 1,190  Oil(hot bath) Air cool Max 0 20640 66
0o 010M,20001,220 [MIOOO 5600 5800 0 O 2930 0 010670 69
HAPSO [0 201,1800 1,200  Oil(hot bath) Air cool Max 020660 67
1,18001,210 OO OO 56001 58000 00 O 35200 680 70
HAP72
Oil(hot bath) Air cool Max

oo ooooobooooomooooooo
oo ooOoooOooooomooooonoo

Remarks (1) To obtain higher hardness (for simple figure tools)

(2) To obtain better toughness (for complex figure tools)

gogootd

Standard heat treatment conditions

e 10100

(PO0O0O000000000D00000000M 00000000
goood

@OO00000000000M 00000000000 000
gooood
(®ULOO00000000000DND0O000MO00mOan
godoobobbooobobooooobooooooooon
gbooobooobboooboboo
goobooobfiomoboooooooo
gbobobomomod

e JOOODODOODO

goooogoooosoonssod 002500000300
gooossoo oooobogobodx 2 ]
goooroso0opooOonnx2 J

Holding time of austenitizing

Preheat 1st 500-550°C 30minutes/25mm thickness
2nd 850°C
3rd 1,050°C

000000 Tools of ordinary shape

‘SQtrop'y

Annealing

1.All material is delivered as spheroidized annealed
condition.

2.When used after reforging, spheroidized annealing is to be
done before hardening.

3.Stress relief annealing is to be done in order to remove
stress occured by cold working such as cold drawing, cold
rolling or cutting and machining.

* Heating temperature : 650~750°C
(to aim higher temperature when softening required)

* Holding time :1h/25mm thickness

bbb oboobooboboooboboooboobooo
8500 9000x O OOOOOOx 20000
gbooboboboooboooooo

When the object is of simple shape with thickness less than 50mm or when
2 x figure of following table ] facilities are restricted, 2nd and 3rd steps are combined to one step with
2 x figure of following table ] 85001 900°Cx2x table-1. When the object is small, 1st step may be skipped.

0000 Austenitizing temperature

O oooooooooooooomoo
oomoooooooooom oo
ooooo

RN 2000000000000 O0OOO
2nd stage preheating Table 0000000000 01,0500 [
0Dooo 000000000000
850°C
1st stage preheating N Gradual (Remarks) As for simple figure tools, 1st
oooo ) CO%”BQ TS'EFE”“Q stage preheating can be
~550° goooooodx 450~550°C i i i
500~-550"C Holding fime quenching x 2 skipped and oil quenching can
- be applied instead of hot salt
- >~ 30min/25mm :
. bath quenching.
30min/25mm 0 8o0 E lex i s 3rd
Abost80°C or complex figure tools, 3r
stage preheat (1,050°C)
applying is preferable.
e 10UOOOODOO Holding time at austenitizing temperature
ooo 0 [ mmJ
Heating furface | 0 0 Time Thickness 5 10 20 30 40 50 60 70 80 90
oHoos noomod 60 90 160 240 280 350 390 420 440 495
Salt bath Holding time (sec)
oo o o . X12 X9 X8 X8 X7 X7 X6.5 X6 X5.5 X5.5
Magnification(Holding time/Thickness)
0Mmooooooo=00000000d
(Remarks) Holding time in salt bath = dipping time
e 000D OO Holding time at tempering temperature
0 M mm0Od Thickness <25 26-35 36-64 65-84 85-124 125-174 175-249 250-349 | 350-499
goooooomhOo
Tempering holding time (hour) L Lo 2 3 4 > 6 v 8

gobobboo0oooOo0m@OooooooobobcobOOOOOOOOO0OOO0OOOOOOO

(Remarks) Tempering is needed more than 2times for grades contain no cobalt and needed more
than 3 times for grades cobalt alloyed in order to make it tough enough.
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A Quenched and tempered hardness curve
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1,24OD‘
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64 1?3’/ \\‘\
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o
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>/

0

1,1600

60

500 520 540 560 580 600 620
0000 O Tempering temperature

YXMiuoooomoooooo
YXM1 Tempered hardness

YXMT
68

66

IANG
N ZS\ \
] J?Q\\

1,2000
62 A

0 HRC Hardness

1,1800

O

60

58

500 520 540 560 580 600
0000 O Tempering temperature

YXMTO O O0O0mMmoooooo
YXMT Tempered hardness

YXM60

70
A\
NN
68

> 1,18000

o X\

1,1600

0 HRC Hardness

O

64

500 540 560 580 600
0000 O Tempering temperature

yXxmeo 00O M ooooono
YXM60 Tempered hardness

YXM2
68 B
1,2400
66 AN
NN
64 A \ 12}005
NSRS
éez \O\\\ \
g ™ \\ P \h
" 60 AN

£

O 1 lSOEI‘ / \ X
58 |
1,1600 \
56 \
54

500 520 540 560 580 600 620
0000 O Tempering temperature

yXxMoooomoooooo
YXM2 Tempered hardness

YXM7
68 12200 |
/ /' 1,2000
67 /
z /\g\
- /:// \\\\
Q
=
K]
% 65 ” §
: AN
@
T 64 A L
o 1,1800
O 63 /
1,1600)
62
61 \
60
500 520 540 560 580 600
0000 O Tempering temperature
YXM7OOOOmMmoooooo
YXM7 Tempered hardness
XVC3
70
1,2600)
68 A
1,2400)
P
[} L,
3
S 66— /
C A ERCCH \
I 1,2000
T
P 64
o 1,2200 \
62
60

500 520 540 560 580 600 620
0000 O Tempering temperature

Xve3pooomoooooo
XVC3 Tempered hardness

YXM3

T T
1,2400 ‘
1,2600

621—11,2000 t—
1,2200 J/

60 1,1600 /\
1,1800 \\

68 %
56

500 520 540 560 580 600 620
0000 O Tempering temperature

yxm3oooomoooooo
YXM3 Tempered hardness

66

g
/—\ﬁ

64

0 HRC Hardness

0

N

YXM34
70

68 A

V 1,2400

P

66 Val

1,1800 \:
0

o 1,200
12200 Y

0 HRC Hardness

62

O

60

58 500 520 540 560 580

0000 O Tempering temperature

YXmM340o0oomoooooo
YXM34 Tempered hardness

XVC5
70
68 \
1,260D‘
%\1,2405
? 66 |
¢ 1,2200
i
£ 1,2000
Q 64
I
o \
v
1,1800
0O 62 ‘
1,1600
60
58

520 540 560 580 600 620
0000 O Tempering temperature

xvesoooomoooaoo
XVC5 Tempered hardness

YXM4
70
2
Q
=
]
(5}
I
z \4>§ \
a4
: A\
o 62 1,2000 \2
o 1,16(‘)D > |
60 i
1,1800 3
58
567500 520 540 560 580 600 620
0000 O Tempering temperature
YXM4OOOOmoooooo
YXM4 Tempered hardness
YXM42
70
1,2200)
69 =
é \<
2 68 \
Q
=
S \
8 1,2000 ?
g o7 1
T X 1,1800)
O
O 66 1,1600 ]
65
647500 520 540 560 680
0000 O Tempering temperature
YXM420 D O0O0mM Ooooooo
YXM42 Tempered hardness
XCV11
70
68 1,2400
” 1,22000
@ 66
5
]
I
%) )
€ 64 /
* N
= 1,20T)D/
O
62 1,1800 \
60
58

520 540 560 580 600
0000 O Tempering temperature

Xvciigooomoooooo
XVC11Tempered hardness

YHX2 YHX3
68 68
‘ ‘ 12800 |
1'30()? 7 1,ZGOF
66 X | 1.2800 66 12400
: 1,30000
%/ \< 1,2600 il
—x
0 64 Z \/ 0 64
UMY A TN 7
S Y S 1,1800
E \ i E 1‘ 2000 \( r
e 62 e 62 i—
£ \ R £ \ Y
O 1,24000 O 1,2200
1,2200 y
O 60 ‘ ‘ \ 0O 60
1,2000] /
58 ‘ 58
1,1800
567500 520 540 560 580 600 620 567500 520 540 560 580 600 620
0000 O Tempering temperature 0000 O Tempering temperature
YHX20 0 OO Ooooooo YHX3D O OO oooooo
YHX2 Tempered hardness YHX3 Tempered hardness
YXR3 YXR7
66 70
64
ZNSEI
624 1,1500 ——|
R 1,18001
1,1750 Y \
2 60 : 2 66 1,16000
[} [}
5 \\< < N
£ s8 A £ \;,1405
8] S] / \
g g TN
£
56
- \\ i \\'\
0O 54 0O 62
52 1,1200
\s 60 \
50
A
4500 550 600 700 58500 520 540 560 580 600
0000 O Tempering Temperature 0000 O Tempering temperature
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Properties of typical high speed steels
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Comparison of Properties
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Characteristics of steels
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Wear resistance (Ogoshi method)
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Wear resistance (Abrasive Wear)
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The characteristics listed in this catalog are
representative average values which may differ from
actual product characteristics.

Please contact a representative of our Specialty Steel
Division if there are any questions or problems.
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Our address and your contact indicated in this catalog are those as of July 2003.
If you cannot put a call through, please contact Corporate Communication Group
in Tokyo below.
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