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W{ERM L Materials used for Cutting Tools
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for Cutting Tools

We have been continuing to seek for the best materials used for cutting tools since the
company establishment because the performance of tools are depending on the
selection of materials used. Major materials used in our company are listed below.
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Powder HSS (SKH10, High Vanadium High cobalt material)
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Center Drills and Centering Tools
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o ST B4, Aloy Tool Steel:
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Cemented Carbide Materials of ultra micro grain

SKH51. SKH56
SKS2, SKS21, SKS3. SKS31
SKH51, SKH56

MFI\AZ (SKH10, HVECo#t)
Powder HSS (SKH10, High Vanadium High cobalt material)
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Cemented Carbide Materials of ultra micro grain
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2%1n order to product's improvement, material may be changed without notice.

.IE*Z*ﬂ@;}Jﬁ/Circumstance of tools' materials

HE. B@mO/NEME, BE(EOERICHIGU T, ZOMEITH T 5]
RIS, MM, MERNE. MBEUENOBESFOEREDRELE(L
LCBEHET,

The recent demand for tools' materials, which are tensile strength, heat resistance, wear
resistance, corrosion resistance, and accuracy, have been changing roughly due to
miniaturization and lightening of parts.
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On the other hand, manufacturing methods have been changed because of necessity of

economical efficiency such as saving process or cycle time by become hard-to-
machine type and their hardness is incresing.
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As a results, demand of industrial tools become tough requests by user. For example,
higher wear resistance and chipping resistance are required as a concerning of
hardness, and heavy cutting process or high-speed cutting are required for cycle time.

Moreover, product accuracy with tools' rigidities, laborsaving with uniformity, and
systematic reliability are highly required.
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Therefore, technological improvement of tool steels never stop developing so that they
could satisfy users needs.
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The major materials used for taps are already listed in the chart, but those materials
are moving from conventional alloy tool steels and current high speed steel into next
generation materials such as cemented carbide and cement materials.
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New materials are used even in high-speed tool steels such as SKH51 and SKH58
from SKH2, and they have moved into high performance materials, such as high
vanadium, cobalt, and powder HSS made of high vanadium and high cobalt contents.
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As the material for round dies, were alloy tool steels mostly used because of the
relationship with the use of adjustable round dies. However, for the hard-to-machine
material. die material has been shifted into High Speed Steel.
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Major materials for center drills and centering tools are high-speed tool materials, but
they have been shifting to cobalt series or even cemented carbide from SKH51.
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We keep on seeking to develop our technology to meet user's needs and to find the best
materials in collaboration with steel.
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N e {2 R53%. Chemical composition
4> $BClassification Symbols s Cr
WRERE T Efmshis SKH 2 [0.73~0.83| <04 <04 <0.030 <0.030 | 3.80~4.50 — 17.00~19.00 | 0.80~1.20 —
Wipe HSS SKH 3 [0.73~0.83| <04 <04 <0.030 <0.030 | 3.80~4.50 — 17.00~19.00 | 0.80~1.20 | 450~ 5.50
SKH 4 |0.73~0.83| <04 <04 <0.030 <0.030 | 3.80~4.50 — 17.00~19.00 | 1.00~1.50 | 9.00~11.00
SKH10 |1.45~1.60| <0.4 <04 <0.030 <0.030 | 3.80~4.50 — 11.50~13.50 | 4.20~5.20 | 4.20~ 5.20
MoRmiRE T 2l SKH51 |0.80~0.90| <0.4 <04 <0.030 <0.030 | 3.80~4.50 | 450~ 550| 550~ 6.70| 1.60~2.20 —
Mo'ype HSS SKH52 |1.00~1.10| <0.4 <04 <0.030 <0.030 | 3.80~4.50 | 4.80~ 6.20| 550~ 6.70| 2.30~2.80 —
SKH53 |1.10~1.25| <0.4 <04 <0.030 <0.030 | 3.80~4.50 | 460~ 5.30| 570~ 6.70| 2.80~3.30 —
SKH54 |1.25~1.40| <04 <04 <0.030 <0.030 | 3.80~4.50 | 450~ 550| 530~ 6.50| 3.90~4.50 —
SKH55 |0.85~0.95| <0.4 <04 <0.030 <0.030 | 3.80~4.50 | 460~ 5.30| 570~ 6.70| 1.70~2.20 | 4.50~ 5.50
SKH56 | 0.85~0.95| <0.4 <04 <0.030 <0.030 | 3.80~4.50 | 460~ 5.30| 570~ 6.70| 1.70~2.20 | 7.00~ 9.00
SKH57 |1.20~1.35| <04 <04 <0.030 <0.030 | 3.80~4.50 | 3.00~ 4.00| 9.00~11.00| 3.00~3.70 |9.00~11.00
SKH58 |0.95~1.05| <05 <04 <0.030 <0.030 | 3.50~4.50 | 820~ 9.20| 1.50~ 2.10| 1.70~2.20 —
SKH59 | 1.00~1.15| <0.5 <04 <0.030 <0.030 | 3.50~4.50 | 9.00~10.00| 1.20~ 1.90| 0.90~1.40 |7.50~ 8.50

* BERDES HRABDECSED. Cross chart
N / e . ‘ﬁ
4> $BClassification Symbols FHiE . Usage EAIS] E24VDEH E41S0
WEERE T S+t SKH 2 —RRLEIARZFDithRFET R~ Tools for general cutting and other kinds of tools. T1 S18-0-1 S1(HS18-0-1)
W type HSS B
EREVHIAZOMSETE
SKH 3 | 100is for high speed heavy cutting and other kinds of tools. T4 $18-1-2-5 §7(HS18-1-1-5)
HEMEIEIAZOtEETE
SKH 4| 1o0s for cutting hard -to-machine materials and other kinds of tools. TS §18-1-2-10 | $6 (HS18-0-1-10)
SHHMIHIFZOthEETE
SKH10 | 1016 for cutting ultra hard-to-machine materials and other kinds of tools. T15 - 89 (HS12-1-5-5)
MoXREnE T Efsis LA ZREE T 2—RUHIBZOMSETE
Mo type HSS SKH51 | General cutting tools from which toughness is particularly required, and other kinds of tools. M2 S6-5-2 $4(Hs6-5-2)
SKH52 M 3-1 - -
HBNUAMELEE S ZEREEMIHIRZ OMSETE
SKH53 | Tools for cutting high hardness material from which comparatively high toughness is M 3-2 S6-5-3 S5(HS6-5-3)
required and other kinds of tools.
SKH54 M 4 — —
SKH55 N _ . M35 S6-5-2-5 S8(HS6-5-2-5)
HEHUAMZRELE T DEREYHIRZOMSETE
SKH56 High speed cutting tools from which comparatively high toughness is required and M36 - -
other kinds of tools.
SKH57 - $10-4-3-10 | S10(HS10-4-3-10)
Uht7ZEREE S B—IRVIBIFZOMSETLS
SKH58 | General cutting tools from which toughness is particularly required, and other kinds of tools. M7 §2-9-2 52(HS2-9-2)
HENUAMZRELET DEREYHIAZOMEETE
SKH59 High speed heavy cutting tools from which comparatively high toughness is required, M42 S2-10-1-8 S11(HS2-9-1-8)
and other kinds of tools.
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8. {ER## & B[E),Materials used for Cutting Tools
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The standard of HSS material is specified in JIS. But there are many HSS materials
which standard is not specified in JIS. Recently even the kind of HSS-P is getting wider
and various. Besides, SKH10, SKH53, SKH57 and their equivalents, such Hi vanadium/
hi cobalt material as contains 4-12% vanadium and 8-11% cobalt is now being
manufactured. Material engineering will be developed rapidly in the future. Under such
situation, there can be many cases where JIS symbols are not used, and the use of
larger classification and their symbols is getting popular.






