SPECIALTY STEELS

FM ALLOY



Fusing our hard-earned knowledge with cutting edge
technology handles the ever-advancing demands across

industries.

Integration of high-grade special steel production technologies

Proprietary refining technology produces clean high quality materials

Know-how for responding to a wide range of needs

We produce materials with a full understanding of what is needed

because we are also manufacturers of all kinds of machinery

Synergies multiplied to produce near-net products

We fuse machining, heat treatment, coating, and other technologies

to bring products to market

A production system that caters o the demands of wide range, variable volume and short delivery periods

Flexible production facilities and control systems handle any variety

from forging to precision machining

Certified quality assurance

Quality assurance system fulfills ISO certification and produces TPM award

and Deming Prize winning history



Vacuum induction melting furnace

High quality

Steels are made from highly refined excellent quality materials skillfully
produced through a combination of Nachi's proprietary refining methods
and the latest production technologies. We also support advances in heat
treatment technology and the latest surface processing techniques.

Quality assurance

Steel quality is assured through rigorous inspections of partial and
completed products combined with careful process management using a
variety of testing equipment.

Easy to use

Steels are produced with ever more precise focus on chemical composition
and structural control to bring out our high level performance in wear
resistance, strength, hardenability, grindability and more.

We have a wide range of steels, shapes, and production dimensions in a
system to handle requests.

Pre-shaped and pre-hardened

Satisfaction

As a multifaceted machinery maker, Nachi-Fujikoshi is maximizing valuable
feedback from users with its range of technologies to produce new steel
materials that meet demand with unceasing advances in quality.
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“H 01 High-grade Special Steels

I Steel Grade, Chemical Composition and Properties

= High-speed Tool Steels

z (i)ate?lory Steel Grade Chemical Composition (%) Properties (1 = 10 better)
‘i:f’ cﬁ:te?l{ Related Standards
o
S|l NACHI . —
5= Wear Resistance Hot Hardness Toughness Grindability
5| 5| 5| O AISI | VDEh | JiS c W | Mo | or v Co
=&
SKH9 | M2 13343 SKH51|088 60 50 40 20 — n m - m
YEol sk | —  —  — |o7 60 50 40 20 — n n m‘
B e | — — — @ c0s0 40 < — INENEED B B
HM35 | (M35) 1.3243 SKH55/ 0.90 6.0 55 40 20 @50 n ‘ n n
HSS3M | — | — | — | 105 60 60 40 25 5.0‘ - n F
= HSO7R | — — | — | 110 75 55 39 18 90 ‘ ‘ n n
e MATRIX2 | — | — — [070 10 50 40 10 8.0” - - -
£ Em HS93R | (T42) 13207 SKH57| 130 100 35 40 35 100 p P
£ W7 | M7 13348 SKHSS| 100 15 85 40 20 — n ‘ _ _
wmz | —  —  — 125 35 80 40 25 — [HEEED NNl EENE WD
8 I L L L L
L mwm [we —  — loss 18 85 40 10 8.0_ ‘ n n
e HM42 | M42 13247 SKH59| 110 15 95 40 10 @ 80 m m n n
w SKH2 | T1 13355 SKH2 | 080 180 — 40 10  — ‘ n _ -
" SKH3 | T4 13255 SKH3|080 180 — 40 10 50 - - ‘ n
e SKH4 | T5 13265 SKH4 | 080 180 — 40 10 100 _ np n
w FAX31 | — 13344 — |130 60 50 40 30 — n ‘
FAXSS | — | — SKH40| 130 60 50 40 30 8.0_ -“
€ mo|S| FAXs5 | — — | — [155 130 — | 40 50 - ‘
= . == N T
=W
Co FAX40 | — | — | — |130 100 35 40 30 ‘ ‘
FAXG2 — — — Patented steel -
= Alloy Tool Steels
woss | —  — — 105 — 16 93 05 _p p ‘ -
= | Alloy Tool PR SRR SR R R
S| Steels
os22 | —  —  — Peeted s p p -_m




I Applications and Heat Treatment

= High-speed Tool Steels

Cutting tool

Heat treatment

Hardness

= = % ﬁ Ll sl % = s §
NACHI sl=|E 8|8 822|822 g8 5|55 . ) ) Hardening
Grade =|=|E|E|3|38|8|S|3|E|E|s|&|8|E|8|5|5|2| | Austenizng Tempering Annealing )
B8 glzl2s|8|52|8 |28 5(35|°|2|5|5|8 () ) (48 .
2|97|%|5|g|¢ - <
= = =
SKH9 Ol0|0 ©) 00|00 0 00|00 /0|0O O 1150-1220 = 540-580 <255 58-66
SKH9D 00 0 0 O O 1120-1200 =~ 540-600 <209 55-65
HM4 O O O O 63-66
HM35 000|000 0 0O ©) (OXN®; 64-67
1180-1220 | 540-580 <277
HS53M |[O © O 00 0 64-68
HS97R @) ©) (©) OO 65-69
MATRIX2 (©) O 1125-1180 = 540-560 <235 65-67
HS93R | O O O O 1220-1250 <285 65-69
HM7 O (©) 1190-1210 <255 63-66
HMT12 (©) 64-66
1180-1200
HM33 @) OO0 (@) <285
540-580 65-68
HM42 @) ©) 00 0 @) (©) 1160-1200
SKH2 O 00 O O <232 63-66
1200-1280
SKH3 @) 0 O <248 64-68
SKH4 @) o0 O | 1200-1290 65-69
FAX31 0|0|0O O 1120-1210 | 540-600 62-66
FAX38 o0 O 0 O 0 00 0 O 1140-1210 64-68
<285
FAX55 | O OO0 o0 O O 1200-1240 66-69
540-580
FAX40 @) 00|00 |0 @) O o0 1140-1240 63-69
FAXG2 OO O 1140-1200 66-69
= Alloy Tool Steels
MDS9 00|00 O 1000-1050 = 500-560 Max 210 55-62
1CS22 (@) 900- 950 | 150-300 Max 197 58-64
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“H 01 High-grade Special Steels

I Properties of high-grade Special Steels

== Ranking of properties

Select the steels developed by NACHI (including original steel grades) to meet your particular requirements.
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P/M High-speed Tool Steels
|_FAX38 |
_FAX40 [l FAXG2 |
|_FAX55 |
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Toughness — Better

Wear Resistance — Better

I Properties of P/M High-speed Tool Steels

== Wear resistance == Toughness
Outstanding wear resistance can be obtained. High toughness can be obtained even at high hardness levels.
I
P/M high-speed Tool Steels
FAX31
SKH9 O H FAX31

FAX38
K FAX40
5 T FAX55

[ FAXG2
\\A %
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@ F/"\X38 ;03 Conventional
g HS93R O 8 high-speed Tool Steels
8 ] 3 X SKH9
@® HM42
A HS93R
6
4 2
0 2 4 6 8 64 66 68 70 75
V content (%) Hardness (HRC)




“H 02 High-carbon Chromium Bearing Steels

SC: Slow cooling 0OQ: Oil quenching AC: Air cooling
Steel Grade Chemical Composition (%) Heat treatment Hardness
NACH Related Standards Properties Annealing | Austenitizing | Tempering | Amealed Practical appli(a:;ion
arade AISI : o) €0) €0) hardness hardness
e Jis c Si Mn cr (HB) (HRC)
High wear 810-850 Bearings
SuJ2 E52100  SUJ2 100 03  — | 15 resistance and 0Q Max 201 Gages
dimensional stabilty| 7 70 150-190 Rolls
ASTM sC AC 0
Good 790-830 Large
SuJ3 G¢:§e51 SuJ3 | 100 06 | 1.0 10 hardenabilty Max207 bearings

HH 03 Martensitic Stainless Steel

SC: Slow cooling 0OQ: Oil quenching AC: Air cooling
Steel Grade Chemical Composition (%) Heat treatment Hardness
’ i Main
NACHI Related Standards Properties foredl | Cusey | e Annealed Practical -
arade AISI : o) €0) €0) hardness hardness
SAE JIS C Si Mn Cr (HB) (HRC)
High corrosion .
‘ _ _ _ High grade
440C | 440C SUS440C| 105 05 —  1go | 'essence | 8002920 101010701 1007180 | w0y 059 | 58-62 | blades
High wear SC 0Q AC Bearinas
resistance 9
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nH 04 High-performance Alloys

FM ALLOY

Leveraging the advantages of its specialized proprietary melting and forming technologies,
NACHI developed control methods for microstructure that was not possible with conventional
special steel production methods. This produces high-performance alloys of high quality
with low impurities and homogeneous microscopic structures.

DURO Series, PROVA Series, and EXEO Series are FM Alloys.

FM ALLOY

DURO Series

PROVA Series

EXEOQ Series

I DURO Series

DURQO series steel is for precision die and mold with a superior balance of toughness and wear resistance.

Ranking of steel for cold working

A " DURO Series
ol
& i
i
[}
8| Matrix e
=l
5| High-speed Tool Steels :
3 gn-sp High-speed Tool steels
R0
Die Steel
Wear resistance — Better
Steel Grade Classification Hardness (HRC) Features
DURO-N1 Very tough die steel for 50-54 Ultra-tough die steel which has high toughness at the same time as superior high-
- hot working temperature strength
% DURO-FZ Very tough matrix HSS 54-58 %gg{;%%%h die steel which has a superior balance of hardness and impact
_ _ Ultra tough die steel which has the highest toughness in all die and mold materials in
DURO-F1 54-60 the 60 HRC class.
R ; _ Well balanced die steel which is a medium grade between F1 and F7, and has good
DURO-F3 Very tough matrix HSS 57-62 toughness and wear resistance.
} _ High wear resistant die steel which has great hardness up to a maximum 65 HRC as
- DURO-F7 59-65 well as high toughness
8 DURO-V2 Ultra tough matrix HSS 58-62 Die steel which has superior fatigue strength and is the toughest in the DURO series
DURO-V5 High wear resistance 56— 62 Die steel which balances wear resistance better than P/M HSS and the toughness of
and super tough HSS matrix HSS
~ . : _ Super high wear resistance steel which has higher wear resistance than P/M HSS
DURO-SP High wear resistance HSS 60-67 along with good toughness




FM ALLOY

I PROVA Series

PROVA series steel is for plastic molds with great mirror finishing, corrosion resistance, and wear resistance.

sjee1g |e1oadg spelB-ybiH LO

[ PROVA Series

60

Hardness (HRC)
5

- P21 type
P20 type|

s|aayg Burieag wniwoly) uogiea-ybiy ZO

20
General For transparency For mirror surface
AlISI 1055
0 5000 10000 Miror surfacing (grain mesh number)
o
w
Steel Grade Classification Hardness (HRC) Features =
PROVA-400 51-53 Steel for high-quality molds for aspherical lenses and mobile phones, specifically with mirror finishes )
PROVA-450 Corrosion resistant steel for 51-53 Corrosion resistant steel with excellent machinability for molds for high-quality clear resins &
mirror finish molds for plastics : : : : : 2
PROVA-500 58— 62 Very hard high grade R/M stainless steel for mold v‘vh\chvhas excellent resistance to deformation under El
pressure and wear resistance for uses such as optical disc mold 2
@
(1]
o

I EXEO Series

EXEO series materials are for functional components requiring such high properties as low expansion, heat resistance, corrosion
resistance, and strength.

Nickel alloys from Nachi

o N
99% NI Fo 319% Ni
EXEO0-N201 Co EXE0-S10 | Low thermal
- - expansion
Corrosion resistance
Fe Mo 18% Ni
T EXEO-M21 | Strength and

toughness

Al
72% Ni
S; EXEO-N600 | High-temperature
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corrosion resistance o
. O1
Cr Mo Fe 52% Ni
T A ND EXEO-N718 | High-temperature =&
! strength and =
corrosion resistance >
Cr 75% Ni 2
A EXEO-N80A | High-temperature ;;
! strength a
Material Grade Classification Hardness Features
2 EXEO-NPR For components plasticizing high- o Provides resistance to corrosive wear associated with plasticizing resin -
> Series grade resin For components such as screws of plastic injection machin for forming high-performance resins o
(o)
L EXEOQ-SP Steel for wear resistant parts — Excellent for components needing to suppress surface roughness from friction with superior wear resistance (e))
EXEQ-S10 Low thermal expansion alloy (Super Invar) 75 HRB Suitable for precition parts with low thermal expansion and cleanness of impurities nd
o
EXEO0-M21 Super tough (Maraging Steel) 56 HRC Excellent for strong and tough parts with superior notch strength, cleanness of impurities %
© EXEQ-N201 Corrosion resistant material for electronic parts (Nickel 201) 66 HRB Excellent resistance to alkali (caustic soda etc.). Excellent electro-conductivity, to be used for electronic parts etc. E
w
% EXEO-N600 High-temperature, corrosion resistant, 87 HRB Perfect for parts that need high temperature and corrosion resistance, such as core tubes for tube N
= oxidation resistant alloy furnaces, molten metal agitator jigs, and heat exchanging equipment >
EXEO-N718 High-temperature strength, corrosion 42HRC Excellent high strength and creep resistance up to 700°C with good corrosion resistance. é
resistant, oxidation resistant alloy Suitable for hot extrusion die for copper alloy etc. “
EXEO-N80OA | Super heat resistant alloy 105 HRB Perfect for parts that are strong and exposed to high temperature wear, such as exhaust valves and forging anvils




HH 05 Hardness Chart

o
-
L
g
)
2 = SKH2 == SKH3 = SKH4
® Austenitizing temperature °C ('F) Austenitizing temperature °C ('F) Austenitizing temperature °C ('F)
@ 70 70 ‘ 70
—
- 65 — 65| F —~— 65 —
= e e I
@ — T — \ TN
@ e e M :
: 60 1300377 %0 60 1250 2282)
- g \ 15028 E \\ 1800872 £ \ 1200 2182
S 885 | 12002199 4 55 }ggg gfgg 455 1150 2102)
g \\ 1150 (2102) g 1150 2102 5 .
ES 50 50 50 1050 (1922)
; Heat treatment conditions \ Heat treatment conditions Heat treatment conditions
=4 45— Quenching Oil Cooling 1000 (1832) 45 —— Quenching Oil Cooling 45 [~ Quenching Oil Cooling
§ Tempering 1 hr x 2 times Tempering 1 hr x 2 times Tempering 1 hr x 2 times
E 40 L | 40 L | 40 L |
E 500 520 540 560 580 600 620 500 520 540 560 580 600 620 500 520 540 560 580 600 620
= (932) (968) (1004)(1040)(1076)(1112)(1148) (932) (968) (1004)(1040)(1076)(1112)(1148) (932) (968) (1004)(1040)(1076)(1112)(1148)
2 Tempering temperature °C ('F) Tempering temperature °C (°F) Tempering temperature °C (°F)
=] . -
% == SKH9 (Equivalent to M2) = HS93R = HS53M
o Austenitizing temperature “C ('F) 70 Austenitizing temperature “C (°F) 0 Austenitizing temperature “C (°F)
70
L —
— ——’\\
8 65 e —— 65 T )| 65 ————
— T~ 1200 (2192) ~
= /\\\\ 1150 (2102) I 1250 (2282)
S 60 S 60 — 60
@ = 12502282 & s
2. z > 1200212 £ -4 1200 (2192)
& £°%5 — 15010y €55 g 55 1150 2102
@ E I [ E
5 £ B £ = |
e 50 1 %0 50 1050(1922)
& Heat treatment conditions \ 1050(1922) Heat treatment conditions Heat treatment conditions
g 45 [ Quenching Oil Cooling 1000(1832) 45 | Quenching Oil Cooling 45 | Quenching Oil Cooling
@ Tempering 1 hr x 2 times Tempering 1 hr x 2 times Tempering 1 hr x 2 times
40 ‘ ‘ 40 ‘ ‘ 40 ‘ ‘
500 520 540 560 580 600 620 500 520 540 560 580 600 620 500 520 540 560 580 600 620
o (932) (968) (1004)(1040)(1076)(1112)(1148) (932) (968) (1004)(1040)(1076)(1112)(1148) (932) (968) (1004)(1040)(1076)(1112)(1148)
Y Tempering temperature °C ('F) Tempering temperature °C ('F) Tempering temperature °C (°F)
S = HM35 = HMT12 = HM7
= Austenitizing temperature “C ('F) Austenitizing temperature “C (°F) Austenitizing temperature °C ('F)
= 70 70 70
3 65 — 65 ————— 53 | g5
] T T 1200 (2192) ~ ~
o 1175 2147) —
@ \ —
> 60 60 1150 (2109—— __60
— (&) (&) [S)
S g \\ 1225 (223|7) 2 g \\ 1240 (2264
’ %55 %565 %55 I
s 120@19) £ s 1200 019
u = ju g
0 180102 = 5 50 1160 (2120)
Heat treatment conditions Heat treatment conditions Heat treatment conditions
o 45 | Quenching Oil Cooling 45 || Quenching Oil Cooling 45 |~ Quenching Oil Cooling
L)'I Tempering 1 hr x 2 times Tempering 1 hr x 2 times Tempering 1 hr x 2 times
= 20 [ 0 ] 20 ]
3 500 520 540 560 580 600 620 500 520 540 560 580 600 620 500 520 540 560 580 600 620
= (932) (968) (1004)(1040)(1076)(1112)(1148) (932) (968) (1004)(1040)(1076)(1112)(1148) (932) (968) (1004)(1040)(1076)(1112)(1148)
2 Tempering temperature °C (°F) Tempering temperature °C ('F) Tempering temperature °C ('F)
()
=0
] = HM33 = HM42 = MDS9
Austenitizing temperature “C (°F) Austenitizing temperature °C (°F) Austenitizing temperature “C ('F)
70 70 70
—
65 — 65 —~— 65
—~— 1250 (2282) — ~
o 60 1200 (2192) 60 \ 1200 (2192) 60 —
et ———
o 2 e o — T .- NN 1080 1976)
o = q < neo@) = 1060 (1940)
3 355 1050(1922) 55 8565 .
2 kS LS N 1040 (1904)
g g = 1050 (1922) = 1020 (1868)
g' 50 50 1000 (1832) 50 ;
g Heat treatment conditions Heat treatment conditions Heat conditions
@ 45 Quenching Oil Cooling 45 |~ Quenching Oil Cooling 45 |\ T Tempering (over 200°C) 1 hr x 1 time
g::? Tempering 1 hr x 2 times Tempering 1 hr x 2 times (Quncing SS0°C ol | Tempering (over 500°C) 1 r x 2 times
“ 500 520 540 560 580 600 620 0 500 520 540 560 580 600 620 As.Q 200 500 520 530 540 560 580
(932) (968) (1004)(1040)(1076)(1112)(1148) (932) (968) (1004)(1040)(1076)(1112)(1148) (392) (932) (968) (986) (1004) (1040) (1076)
Tempering temperature °C ('F) Tempering temperature °C (°F) Tempering temperature °C ('F)
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= FAX38 = FAX55 = FAXG2 3
Austenitizing temperature °C ('F) Austenitizing temperature °C ('F) Austenitizing temperature °C ('F) 3
70 70 72
— 1w (2‘264) — ~ ‘ 8
I— T~ 23
65 [ —— P0RIe)—{ 65— 20084 70 >
] 1502102 [ e e N P T T N ®
. ~— ] . T~ ™~ 1150 (2102) 68 v ]
[ =) =) 2
g 1050 (1922) g 1050 1922 g \ }ggg gfgg}
55 §55 g66 31180 (2156) 8
= 50 = 50 = 64 1140 (2084) é
Heat treatment conditions Heat treatment conditions Heat treatment conditions §
45 |~ Quenching Oil Cooling 45 |~ Quenching Oil Cooling 62— Quenching 550°C hot bath cooling §
Tempering 1 hr x 2 times Tempering 1 hr x 2 times Tempering 1 hr x 3 times =]
40 || 40 || 60 N — g
500 520 540 560 580 600 620 500 520 540 560 580 600 620 500 520 540 560 580 600 620 =
(932) (968) (1004)(1040)(1076)(1112)(1148) (932) (968) (1004)(1040)(1076)(1112)(1148) (932) (968) (1004)(1040)(1076)(1112)(1148) =
Tempering temperature °C (°F) Tempering temperature °C (°F) Tempering temperature °C (°F) §
= DURO-FZ = DURO-F1 = DURO-F3 g
Austenitizing temperature “C (‘F) Austenitizing temperature “C (°F) Austenitizing temperature “C (°F) o
64 61 63
62 60 62 8
60 59 61
N ] N 2
=) \ [ 5 @
£58 £58 £60 1160 (2120) | 2,
£56 A 160(21200—  §57 eI S50 ‘ @
£ 1140 (2084) £ £ 25
o I N 1 R | \ 1140084 s
Heat treatment conditions 1080 (1976) Heat treatment conditions 120 (2948) Heat treatment conditions 1120 (2[‘] 19) a
52 | |Quenching 550"(; hot batrj cooling 55 || Quen_chmg 0l Coo\ipg 57 | Quen!:hing 0l Cooli_ng . %
Tempering 1 hr x 2 times Tempering 1 hr x 2 times ! Tempering 1 hr x 2 times @
I I I I I 1080 (1976) I I ‘
50 54 L
As.Q 540 560 580 600 620 500 520 540 560 580 600 620 500 520 540 560 580 600 620
(1004) (1040) (1076) (1112) (1148) (932) (968) (1004)(1040)(1076)(1112)(1148) (932) (968) (1004)(1040)(1076)(1112)(1148) o
Tempering temperature °C ('F) Tempering temperature °C (°F) Tempering temperature °C (°F) g
= DURO-F7 = DURO-SP = DURO-V2 =
Austenitizing temperature °C ('F) Austenitizing temperature “C (°F) Austenitizing temperature “C (°F) =
66 68 66 =
67 > E)
65 \\ 64 3
64 - 66 \ E]
7~ :
65 62 >
ges g \N g 5
< \ 1180 (2156) 64 = 2
262 | @ \ 1200 (2]92) 260 @
g \ noe) g6 N\ et E
= = 1160 (2120) =
\ 62 \ 1146(2084) 58 | [ Heat weatment conditions 1120 (2048)
60 Heat treatment conditions 1140 (2Q84] | 61 | |Heat conditions [ Quenching 550"C hot bath cooling
50 Quenching Gas cooling 1120 (2948) Quenching Gas cooling 1120(2048) 56 Temper\ng 1hr x‘znmes 1080 H‘976l7
[ [Tempering 1 hr x 2 times| I 60 |—{Tempering 1 hr x 3 times| — * Hardness may be 2 HRC lower than this chart
58 ‘ ‘ 59 ‘ ‘ ‘ |f‘a vacuum fu‘rnace is used. ‘ ‘

500 520 540 560 580 600 620
(932) (968) (1004)(1040)(1076)(1112)(1148)
Tempering temperature °C (°'F)

= DURO-V5

Austenitizing temperature “C (°F)

500 520 540 560 580 600 620
(932) (968) (1004)(1040)(1076)(1112)(1148)
Tempering temperature °C (°F)

== DURO-NT1

Austenitizing temperature °C (°F)

54
As.Q 540 560 580 600 620
(1004)(1040)(1076)(1112)(1148)

Tempering temperature °C (°F)

== PROVA-400, 450, 500

Austenitizing temperature “C (°F)

66 55 65 ‘ ‘
— i
64 54 60 \ERC‘)VA‘ 200
\ | ™ 1080 (1976)
62 ~_ 83 55 ] PROVA-400, 450
2 \ 2 1080(1976) & T
< \ ~ < N 1070(1958 =
g 60 — 852 450
g 1160 2120) £ ~_ s ‘ ™
5 1140 (2084) K 1050 (192‘2) s Jl‘S—S‘US420J2
58 I Heat reatment conditions 120 (2948) 51 1030 (1886) | 1]
Quenching 550°C hot bath_ cooling Heat treatment conditions ! Heat treatment conditions
56 Temper‘mg ‘h”f“m% 1080 (1976) | 50 |1 Quenching Gas cooling 40 |~ Quenching Gas cooling 1030(1886) |
* Hardness may be 2 HRC lower than this chart [Tempering 1 hr x 2 times [Tempering 4 hr x 2 times|
54 L_ifavacuum furnace is used. | 49 L T T T

As.Q 540 560 580 600 620
(1004)(1040)(1076)(1112)(1148)
Tempering temperature °C (°'F)

500 520 540 560 580 600 620
(932) (968) (1004)(1040)(1076)(1112)(1148)
Tempering temperature °C (°F)

5

Hadenedoy 700 200 300 400 500 600
(212) (892) (6572) (752) (932) (1112)

Tempering temperature °C ('F)

=)

o1
ES
Q
=
(=%
=
@
(73
(2
Q
=r
=
=
—
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“H 06 Production Size Ranges

o
-
T
«Q
0O
@
Q
g I Regular Steels
3z
3
- == Round Bars == Sheets & Plates
8 Nominal Dimensions Nominal Dimensions
@ Item Item
o Diameter (mm) Thickness (mm) Width (mm) Length (mm)
E 13 14 15 16 17 18 19 20 051024 1500 to 2000
? 21 22 23 24 25 26 27 28 251059 1500 to 2200
= 550 to 600
S 2930 31 %2 34 36 38 40 I 601069 1500 to 2000
H] HotRoledBars| 4o 44 45 48 50 55 60 65 Sheots.
E| Sheets
E 70t07.9 1000 to 1800
= 70 75 80 85 90 95 100 110
& 120 8.0t08.9 1000 to 1600
2 Length 3000 to 5000 50010550
z 9.0t0 12.0 1000 to 1500
I Nominal Dimensions 401059 1500 to 2000
tem
Diameter (mm) Length (mm)
— - 6.0t06.9 550t0 600 | 1000 to 2000
olled an:
Peeled Bars 1310 51 2500 to 4500 Sheets 701079 1000 to 1800
8.0t0 18.0
TROHed and 5010 115 2000 0 4000 0 500to 550 | 1000 to 1500
urned Bars
Forgetand 90 10 250 2000 to 4000
urned Bars

== Straight Rods

sho||y @auew.oyiad-ybiy VO |81 $S8|UIRIG D1}ISUBLIB | 80

| Nominal Dimensions
tem
= Square Bars ¢ Diameter (mm) Length (mm)
31t06.0 2000 to 3000
it Nominal Dimensions Cold Drawn
m
¢ Width across flats (mm) 6110135 3000 to 4000
8.5 8.8 9.2 9.5 10.0 31106.0 2000 to 3000
- 103 10.5 1.5 125 121 Ground 6110 13.0 3000 to 4000
13.0 13.5 14.0 15.8 16.0
o1 13110 30.0 2500 to 4000
> Hot Rolled Bars 17.0 19.0 19.05 20.0 21.0
s (3/4) * Contact us for diameters less than @3.0 mm.
o 22.0 23.0 24.0 25.0 2%31)
g 26.0 27.0 28.0 29.0 30.0
- 32.0 34.0 35.0 38.0
* Dimensions in parentheses () indicate inches.
o
(o]
3 = Coils
%. Nominal Dimensions
E] Item
% Diameter (mm)
> Cold drawn 1.31t012.0

1



O‘_ High-grade Special Steels OM High-carbon Chromium Bearing Steels Ow Martensitic Stainless Steel Oh. High-performance Alloys Om Hardness Chart Om Production Size Ranges
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“H 06 Production Size Ranges

o
—
T
=
0O
@
Q - -
& I Precision Wrought Products
3z
9]
o,
- == Cold Drawn Flat Bars
3 30
@
w
o
N 25
s 20
g =
> E
g 7 15
= £
2 2 Production Range
g 10
z 5
0 5 10 15 20 25 30 35 40 45

Width (mm)

== Precision Rolled Wires (Turk's head rolling)
6

Thickness (mm)

Production Range

Width (mm)
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I Hardened Bars

== Production Range

Surface Diameter (mm) Standard length (mm) Cut length (mm)
conditions

Surface defect
Tolerance | Deviation Tolerance Tolerance | denth (mm)

20t 30 *Yq, <0005
3110 60 *01g  <0.006
6110100 *Yppn <0007
10110130 Y., <0008

Ground 2000 0

03t 09 Yy, <0004 | 1000
10to 11 2., | <0005 | 1500

Precision Drawn +0/ +10/-0 {20 to 500 :_?g//:g <0.01
1110 25 9,0 <0.006 -
- 2000
261 36 Qo5 | <0.008
20 30 T334 <0030 <002
3110 60 398/ <0040 <005
Unground +0.08/ 2000
6110100 008" ' <0.050 <0.12
10110130 319 <0.060 <0115
* Contact us for sizes larger than @13.0 mm.
== Straightness
Length (mm) Straightness(s)
h 20t0 50 =0.020
51t0 75 <0.045
76t0 100 =0.080
S=h/2
101 to 175 =0.150
176 to 200 =0.200
201 to 2000 (L/1000)x1.0

* =200 to 2000

= Applicable Steel Type/Heat Treatment Hardness

Related Standards Hardness (HRC)
Steel Grade NACHI Grade
JIS AIS| For cutting tools | For metal forming
58 to 61
SKH9 SKH51 M2 64 to 66 81 10 64
) HM35 SKH55 M35
e 6510 67 60 to 64
HM33 — M33
HM42 SKH59 M42 66 to 68 60 to 65
P/M high-speed o
o FAX38 SKH40 66 10 68 641068
Martensitic
———— 440C SUS440C 440C 531060 531060

* 440C is only provided as ground. (22 —10)
* Other grades and hardness are available upon request.
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NACHI-FUJIKOSHI CORP.

Tokyo Head Office

Tel: +81-(0)3-5568-5111 Fax: +81-(0)3-5568-5206

Toyama Head Office :

Overseas Companies
AMERICA

1-1-1 Fujikoshi-Honmachi, Toyama 930-8511, JAPAN

Sales
@ NACHI AMERICA INC. HEADQUARTERS

715 Pushville Road, Greenwood, Indiana, 46143, U.S.A.

Tel: +1-317-530-1001 Fax: +1-317-530-1011
URL: http://www.nachiamerica.com/

WEST COAST BRANCH

12652 E. Alondra Blvd. Cerritos, California, 90703, U.S.A.

Tel: +1-562-802-0055 Fax: +1-562-802-2455

MIAMI BRANCH - LATIN AMERICA DIV.
2315 N.W. 107th Ave., Doral, Florida, 33172, U.S.A.
Tel: +1-305-591-0054/0059/2604
Fax: +1-305-591-3110

@® NACHI ROBOTIC SYSTEMS INC.
42775 Nine Mile Novi, Michigan, 48375, U.S.A.
Tel: +1-248-305-6545 Fax: +1-248-305-6542
URL: http://www.nachirobotics.com/

@ NACHI CANADA INC.

89 Courtland Ave., Unit 2, Concord, Ontario,
L4K 3T4, CANADA

Tel: +1-905-660-0088 Fax: +1-905-660-1146
URL:http://www.nachicanada.com/

@® NACHI MEXICANA, S.A.DE C.V.
Urbina No. 54, Parque Industrial Naucalpan,
Naucalpan de Juarez, Estado de Mexico,
C.P. 53370, MEXICO

Tel: +52-55-3604-0832/ 0842 / 0881

Fax: +52-55-3604-0882

NACHI MEXICANA ENGINEERING CENTER
1171A, Calle Julio Diaz Torre,Fracc. Ciudad
Industrial, Aguascalientes, C.P. 20290, MEXICO
Tel: +52-449-971-1689 Fax: +52-449-971-1689

Manufacturing
©® NACHITECHNOLOGY INC.

713 Pushville Road, Greenwood, Indiana, 46143, U.S.A.

Tel: +1-317-535-5000 Fax: +1-317-535-8484
URL: http://nachitech.com/

@ NACHITOOL AMERICA INC.

717 Pushville Road, Greenwood, Indiana, 46143, U.S.A.

Tel: +1-317-535-0320 Fax: +1-317-535-0983

@ NACHI BRASIL LTDA.

Avenida Jodo XXIII, No.2330, Jardim S&o Pedro,
Mogi das Cruzes, S.P., BRASIL, CEP 08830-000
Tel: +55-11-4793-8800 Fax: +55-11-4793-8870
URL: http://www.nachi.com.br/

SAO PAULO BRANCH
Av. Paulista, 453, Primeiro Andar, Conj.11, 12,
12 e 14, Cerqueira Cesar, Sao Paulo - SP,
CEP:01311-000, BRASIL
Tel: +55-11-3284-9844 Fax: +55-11-3284-1751

EUROPE

Sales

@ NACHI EUROPE GmbH

Bischofstrasse 99, 47809, Krefeld, GERMANY
Tel: +49-(0)2151-65046-0

Fax: +49-(0)2151-65046-90

URL: http://www.nachi.de/

SOUTH GERMANY OFFICE
Pleidelsheimer Strasse47, 74321,
Bietigheim-Bissingen
Tel: +49-(0)7142-77418-0
Fax: +49-(0)7142-77418-20

SPAIN BRANCH
P.I. EL MONTALVO Il C/Segunda, 6. Portal 1-22,
Oficina 5 37188-Carbajosa de La Sagrada
Salamanca- Espafa
Tel: +34-(0)923-197-837
Fax: +34-(0)923-197-758

CZECH BRANCH
Obchodni 132 251 01 Cestlice, PRAGUE-EAST,
ZECH

CZEC
Tel: +420-255-734-000 Fax: +420-255-734-001

U.K. BRANCH
Unit 3, 92, Kettles Wood Drive Woodgate Business
Park, BIRMINGHAM B32 3DB, U.K.
Tel: +44-(0)121-423-5000
Fax: +44-(0)121-421-7520

TURKEY OFFICE
Karaman Ciftligi Mevkii, Agaoglu My Prestige,
K;13, D;110, 34746, Atasehir, Istanbul, TURKEY
Tel: +90-(0)216-688-4457 Fax: +90-(0)216-688-4458

Manufacturing
@ NACHI CZECH s.r.o

Prumyslova 2732, 440 01 Louny, CZECH
Tel: +420-415-930-930 Fax: +420-415-930-940

ASIA and OCEANIA

Sales

® NACHI SINGAPORE PTE. LTD.
No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPORE

Tel: +65-65587393 Fax: +65-65587371

VIETNAM REPRESENTATIVE OFFICE,

HO CHI MINH
4FI., Yoco BId., 41 Nguyen Thi Minh Khai St.,
Dist.1, Ho Chi Minh, VIETNAM
Tel: +84-8-3822-3919 Fax: +84-8-3822-3918

VIETNAM REPRESENTATIVE OFFICE,

HANOI
5B Fl., Noza Bld., 243 Cau Giay St., Cau Giay
Dist., Han0| VIETNA!
Tel: 184-4-3767-8605 Fax +84-4-3767-8604

@ FUJIKOSHI-NACHI (MALAYSIA) SDN. BHD.
No.17, Jalan USJ 21/3, 47630 UEP Subang Jaya,
Selangor Darul Ehsan, MALAYSIA

Tel: +60-(0)3-80247900 Fax: +60-(0)3-80235884

® PT.NACHI INDONESIA

TEMPO PAVILION I, 7FL JL. HR Rasuna Said Kav.
10-11 Setiabudi Jakarta Selatan DKI

Jakarta -12950, INDONESIA

Tel: +62-021-527-2841 Fax: +62-021-527-3029

® NACHI KG TECHNOLOGY INDIA PVT.
GURGAON HEAD OFFICE

Unit No.207,Sewa Corporate Park,MG Road,Iffco

Chowk,Gurgaon-122001, INDIA

Tel: +91-124-450-2900 Fax: +91-124-450-2910

o MEFRZH (Lig) FHHRLH

NACHI (SHANGHAI) CO.,LTD.
11F Royal Wealth Center, No.7 Lane 98 Danba
Road, Putuo District, Shanghai, 200062, CHINA
Tel: +86-(0)21-6915-2200
Fax: +86-(0)21-6915-5427

ERS 2T

CHONGQING BRANCH
Room 17-18/17-19, Tower C, Hongding Guoji
Mingyuan, Jiangbei District, Chongging 400020, CHINA
Tel: +86-(0)23-8816-1967
Fax: +86-(0)23-8816-1968

LBES A F
SHENYANG BRANCH
Room 304, No.1 Yuebin Street, Shenhe District,
Shenyang 110000, CHINA
Tel: +86-(0)24-3120-2252
Fax: +86-(0)24-2250-5316

RS 2A

BEIJING BRANCH
Room 903A, Kuntai International Mansion, Building
O, Yi No.12 Chao Wai Street, Chao yang Dlstrlct
Beljlng 100020, CHINA
Tel: +86-(0)1 0-5879-0181
Fax: +86-(0)10-5879-0182

® NACHI-FUJIKOSHI CORP.

TAIPEI REPRESENTATIVE OFFICE
No.109, Kao Young North Rd, Lung-Tan Hsin,
Tao-Yuan Hsien, TAIWAN
Tel: +886-(0)3-411-7776
Fax: +886-(0)3-471-8402

www.nachi.com

: Shiodome Sumitomo Bldg. 17F 1-9-2 Higashi-shinbashi, Minato-ku, Tokyo 105-0021, JAPAN

Tel: +81-(0)76-423-5111 Fax: +81-(0)76-493-5211

® NACHI-FUJIKOSHI CORP.

KOREA REPRESENTATIVE OFFICE
3F A-Youn Digital Tower 314-37, Seongsu-dong
2-ga, Seongdong-gu, Seoul 133-120, KOREA
Tel: +82-(0)2-469-2254 Fax: +82-(0)2-469-2264

® NACHI (AUSTRALIA) PTY. LTD.

Unit 1, 23-29 South Street, Rydalmere, N.S.W,
2116, AUSTRALIA

Tel: +61-(0)2-9898-1511 Fax: +61-(0)2-9898-1678
URL: http://www.nachi.com.au/

Manufacturing

@® NACHITECHNOLOGY E HAILAND) CO., LTD.
5/5 M, 2, Rojana Industrial Estate Nongbua,

Ban Khai, Rayong, 21120, THAILAND

Tel: +66-38-961-682 Fax: +66-38-961-683

BANGKOK SALES OFFICE
Unit 23/109(A), Fl.24th Sorachai Bldg., Sukhumvit
63 Road(Ekamai), Klongtonnua, Wattana, Bangkok
10110, THAILAND
Tel: +66-2-714-0008 Fax: +66-2-714-0740

@® NACHI INDUSTRIES PTE. LTD.
No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPORE

Tel: +65-68613944 Fax: +65-68611153

URL: http://www.nachinip.com.sg/

@ NACHI PILIPINAS INDUSTRIES, INC.
1st Avenue, Manalac Compound, Sta. Maria
Industrial Estate, Bagumbayan, Taguig, Metro
Manila, PHILIPPINES

Tel: +63-(0)2-838-3620 Fax: +63-(0)2-838-3623

@® NACHI MOTHERSON PRECISION LTD.
179,Sector4,IMT Manesar,District Gurgaon-122050,
Haryana, INDIA

Tel: +91-124-4936-000 Fax: +91-124-4936-022

@® NACHI MOTHERSON
TOOL TECHNOLOGY LTD.
D-59-60, Sector-6, Noida-201301,
Distt. Gautam Budh Nagar, U.P. INDIA
Tel: +91-120-425-8372 Fax: +91-120-425-8374

o FPEF il (LH) HENWARL T

NACHI (JIANGSU) INDUSTRIES CO., LTD.
39 Nanyuan Road, Economic and Technological
Development Zone (south), Zhangjiagang,
Jiangsu, 215618, CHINA
Tel: +86-(0)512-3500-7616
Fax: +86-(0)512-3500-7615

o AEERHHREMAAMRAF
DONGGUAN NACHI C.Y. CORPORATION

Dangyong Village, Hongmei Town Dongguan City,

Guangdong, CHINA

Tel: +86-(0)769-8843-1300

Fax: +86-(0)769-8843-1330

o LiBR_WHEEMAKERLA
SHANGHAI NACHI BEARINGS CO.,LTD.

Yitong Industry Zone 258, Fengmao Rd.

Malu Town, Jiading, Shanghai 201801, CHINA

Tel: +86-(0)21-6915-6200 Fax: +86-(0)21-6915-6202

o iiit & (L) =TI R FR A8
SHANGHAI NACHI SAW CO., LTD.

1F, 5 Building, 33 Forward Road, Malu Town,

Jiading, Shanghai 201818, CHINA

Tel: +86(0)21-6915-5899 Fax: +86(0)21-6915-5898

o T RMABREAE
NACHI C.Y. CORP.
No.109, Kao Young North Rd, Lung-Tan Hsin,
Tao-Yuan Hsien, TAIWAN
Tel: +886-(0)3-471-7651 Fax: +886-(0)3-471-8402

o CHYLIN RASH(F)
DAESUNG-NACHI HYDRAULICS CO., LTD.

289-22, Yusan-Dong, Yangsan-Si,GyeongNam

626-230, KOREA

Tel: +82-(0)55-371-9700

Fax: +82-(0)55-384-3270
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