JIS G 3222

(1988)

Nickel Chromium Molybdenum Steel Forgings

for General Use

1. Scope

This Japanese Industrial Standard specifies the nickel chromium molybdenum
steel forgings, hereinafter referred to as the "steel forgings", formed into
rod, ring and disc shapes for general use as rods, shafts, cranks, pinions,
gears, flanges, rings, wheels, discs, etc.

Remark: The units and numerical values given in { } in this Standard
are based on the International System of Units (SI) and are
appended for informative reference.

Further, the traditional units accompanied by numerical
values in this Standard shall be converted to the SI units
and numerical values on Jan. 1, 1991.

2. Definition of Terms

The definitions of the major terms of rod shape, ring shape and disc
shape used in this Standard shall be as given in 2. of JIS G 0306.

3. Type Symbols

The steel forgings shall be classified into the rod-shaped, ring-shaped,
and disc-shaped steel forgings according to their shapes, and shall further
be subclassified each into nine types according to their tensile strength.

The symbols denoting the types shall be as shown in Table 1-1 or Table 1-2.
However, the cylindrical steel forgings shall be classified as the rod-shaped
forgings.
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Table 1-1.

Type Symbols

(Applicable till the end of 1990)

Type symbol
Rod-shaped Ring-shaped Disc=-shaped o
steel forgings steel forgings steel forgings
SFNCM 70 S SFNCM 70 R SFNCM 70 D
SFNCM 75 S SFNCM 75 R SFNCM 75 D
SFNCM 80 S SFNCM 80 R SFNCM 80 D
SFNCM 85 S SFNCM 85 R SFNCM 85 D
SFNCM 90 S SFNCM 90 R SFNCM 90 D
SFNCM 95 S SFNCM 95 R SFNCM 95 D
SFNCM 100 S SFNCM 100 R SFNCM 100 D
SFNCM 105 S SFNCM 105 R SFNCM 105 D
SFNCM 110 S SFNCM 110 R SFNCM 110 D
Table 1-2. Type Symbols

(Applicable on and after Jan. 1, 1991)

Type symbol

Rod-shaped Ring-shaped Disc-shaped
steel forgings steel forgings steel forgings
(Reference) (Reference) (Reference)
ST unit i;ait‘l:itional ST unit izigitional ST unit »Eﬁ?git ional
SFNCM 690S| SFNCM 70S { SFNCM 630R| SFNCM 70R | SFNCM 690D| SFNCM 70D
SFNCM 740S| SFNCM 75S | SFNCM 740R| SFNCM 75R | SFNCM 740D SFNCM 75D
SFNCM 780S| SFNCM 80S | SFNCM 78R| SFNCM 8R | SFNCM 780D} SFNCM 80D
SFNCM 830S| SFNCM 85S | SFNCM 830R| SFNCM 85R | SFNCM 830D| SFNCM 85D
SFNCM 880S| SFNCM 90S | SFNCM 80R| SFNCM 9R | SFNCM 880D} SFNCM 90D
SFNCM 930S SFNCM 955 | SFNCM 930R| SFNCM 95R | SFNCM 930D| SFNCM 95D
SFNCM 980S| SFNCM 100S | SFNCM 980R| SFNCM 100R | SFNCM 980D| SFNCM 100D
SFNCM1030S| SFNCM 105S | SFNCM1030R| SFNCM 105R | SFNCM1030D| SFNCM 105D
SFNCM1080S|{ SFNCM 116S | SFNCM1080R| SFNCM 110R'| SFNCM1080D| SFNCM 110D

4. Chemical Composition

The steel forgings shall be tested in accordance with 10.2

and the re-

sulting ladle analysis values shall conform to Table 2.
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Table 2. Chemical Composition .
p Unit: %
C Si Mn P S Ni Cr Mo
0.50 max.| 0.15%0.35 | 0.35t1.00 | 0.030 max. | 0.030 max. | 0.40:3.50 0.40%3. 50 0.15¢0.70

Remarks 1. Cu as an impure content shall not exceed 0.03 %.

2. The chemical composition may be decided within the ranges
shown in Table 2 by agreement between the purchaser and
the manufacturer.

5. Mechanical Properties

The steel forgings shall be tested in accordance with 10.3 and the
resulting proof stress or yield point, tensile strength, elongation, reduction
in area, Charpy impact value and hardness shall conform to Table 3-1 or
Table 3-2 for the rod-shaped forgings, conform to Table 4-1 or Table 4-2
for the ring-shaped forgings and conform to Table 5-1 or Table 5-2 for
the disc-shaped forgings.

The mechanical properties of the steel forgings subjected to heat
treatments other than hardening and tempering shall be decided by agreement
between the purchaser and the manufacturer.

6. Shapes, Dimension and Tolerances

The steel forgings shall be tested in accordance with 10.4 and the shapes,
dimensions and the tolerances shall be as agreed upon by the parties
concerned.

7. Appearance

The steel forgings shall be tested in accordance with 10.5 and the.y shall
be externally well-finished and shall be free from cracks, flaws, etc. harmful
to practical use.

8. Soundness

The steel forgings shall be subjected to the ultrasonic flaw detection
test in accordance with 10.6 or by other suitable methods, and shall have
no internal defects harmful to practical use.

Further, the soundness conformance criteria of the steel forgings shall
be as agreed upon by the parties concerned.

9. Manufacturing Methods

9.1 General Matters of Manufacturing Methods General matters of the
manufacture of the steel forgings shall be as specified in 3. of JIS G 0306.
However, when part of the steel forgings is formed by means of gas cutting,
agreement shall be made between the purchaser and the manufacturer.

9.2 Heat Treatment The steel forgings shall be subjected to heat treatments
of hardening and tempering at the tempering temperature of 550°C or higher.

When heat treatments other than the above are to be carried out, agreement
shall be made between the purchaser and the manufacturer.
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Table 3-1. Mechanical Properties (Rod-shaped Steel Forgings)
(Applicable till the end of 1990)

Diameter X . Reduction
! Tensile Elongation Impact value
pesoick- | Yield | strengtn ¢ in area P Hardness (2)
Type | specimen point T q,| Axial (Tangent . |Tangen| ~Axisl | Tangential
symbol | at heat . . o t‘alo tial kgf-m/em? | kgf- m/cm?

treatment | kgf/mm® | kgf/mm % % {J/cm?} {J/cm?) HB | HS

2 2 0y [»)
mm {N/mm? | {N/mm? &Os-t i)‘iie:e % % No. 3 test piece
50 min. 8.5 min,

Up to 200 {490} min. 18 min — 51 min,| — {83. 4} min. —

200 and s 50 min., 8.0 min. 5.0 min,
SFNCM up o 400 {490} min, 70t 85 17 min.} 13 min.| 48 min.} 31 min.

{78.5} min.| {49.0} min.| 201 31

16 min.| 12 min.| 46 otn.f 29 min.| 03 TO0-) 4.5 mir.) min. i

708 400 and over, 50 min. {686 t0 834}
up to 700 {490} min.

.| 50 min. 6.5 min.| 4.5 min,
W to 1060 | {430} min. 15 min.| 11 min. 43 min. 27 min.| (63'7) nin.| {44.1) nin.
Up to 200 {sgg) :i: 17 min,| — 48 min,} — {72: g} ﬁ?‘ —
SFNCM 3?&".20:""' {528) :ﬁ;. 75090 16 min.| 12 min.| 46 min.| 30 min.| , /-8 ®in.t 5.0 min.

{73.5} min.| {49.0} min.| 217 33
15 min.| 11 nin.| 43 min.| 28 mtn.| -0 0| 45 min.| min. min.

758 400 and over, 54 min. {735 883}

up to 700 {530} min. {68. 6} min.| {44.1} min. |

700 and over, 53 min. 6.0 .min. 4.0 min.

up to xogoe {520} min. 14 min.| 10 min.| 40 min.| 26 min. {58. 8} min.| {39. 2} min.
60 min. — — 7.5 .min. .

Up to 200 {588} min. 16 min, 46 min, {73. 5} min.

200 and . 59 min, 7.0 min. 4.5 min,
SFNCM | up to 400 | {579} min.| 80teg5 |15 min.| 1l min.| 43 min.) 29 min.| ooy ninl (4471} min.| 229 | 34

808 400 and over, 58 min. {7850 932} 6.5 min. 4.0 min.| min. min.
op to 700 {569} min. 14 min. 10 min,| 40 min.} 27 min. (63.7) min.| {30.2} min.

700 and over. 57 wmin, S 5.5 min, 3.5 .min,

up to 1000 {559} min. 13min.) 9 min.| 36 min.| 25 min. {53.9} min.| {34. 3} min.
, 65 min. — _ 7.0 min.

Up to 200 {637} min. 15 min, 44 min. {68, 6} min. —

SENCM | o wee™ | (638} min.| 8see10p | 14 min 10min.| glmin 27 min.| (83 0 45 mIn.) )
858 400 and over, 62 min, {83410 981} 6.0 l.nin. 4.0 min. min .| min.
up to 700 {608} min. 13 min.; 9 min.| 38 min.| 25 min. {58. 8} min. | {39.2} min.

Zx?z:n;,o::er' {ngli} ﬁ: 12 min.| 8 min.| 34 min.| 23 min. {4828) gig {33: g} ﬁ:
Up to 200 {6232) Qi:‘, 14 min.| — |42min.{ — {6;: g} :i: -
200 and J 68 min, 6.5 min. 4.0 min.
SENCM | op woioo"™"| (667} min.| S0e105 | 137in-| 10 min.| 39 min g men | 05 TE0-] 20 PIN| o0 | 5g

905S 400 and over, 67 min. {88321 030} min.| min.

12 min.| 9 min.| 36 min.| 24 min. 6.0 min.} 3.5 min.

up to 700 {657} min. {58. 8} min.| {34. 3} min.
vt | oo min. 11 nin 8 min.| 33 win.| 22 min.| 8 0) IR o3 D) Bin-
wom |l min| BBmn) — Jdomn) — ) 250 —
SENCM | up 100 {7{2} nin. g5tel1o | 1270 9 min.| 37 min.| 25 min. (5212} pin. {32:2} moel 269 | 40
958 S:P:‘:n?:v"' {7§§} Eig {9321 079} 11 win.| 8 min.| 35 min.| 24 min. {5§:§) E?tj {32:% :;: min.| min.
wp to 1000 | {686} min. 10 mtn.| 7 min.| 82 min| 22 min.| 44 3) man| (95 4) min:
W | 285 pin: ) — jwmn) — | Shmn] -

SFNCM 200 snd over,| 78 min.| 100115

6.0 min, 3.5 min.| 285 42
100S | up to 400 {765} min. | {981t 1 128} 12 min.] 8 min.| 36 min.| 24 min,

{58. 8} min.| {34.3} min.| min.| min.

v o T00 {7::7);} :i: 11 min.| 7 min.| 34 min. 23 min, {ng g} :&2 {32: g} :ig
seneM [t | (a5 min: (o120 |Umtn| — |#Bming — sagiain  — | a2 | 4
N at mine| o100 1 ntn] 7 min 35 min) 23 min| (58 IR 35 B M) P
SFNCM | P to 20 (833} pan. (11(1)(7)5«125 oin — |37min.| — {52;2} ain: - 311 | 46

110S | 200 and over, 88 min,

up to 400 {863} min. to] 226}| 11 min.| 7 min.| 35 min.| 23 min. 5.5 .min.] 3.5 min.| min. min.

{53.9} . min.| {34. 3} min.

Notes (1) The tensile streg th disperiion of individual pieces of the steel forgings shall not
exceed 10 kgf/mm %98.1 N/mm%}.

(2) The hardness dispersion of the steel forgings of one lot shall not exceed HB 50 or

HS 8, and the hardness dispersion of individual pieces of the steel forgings shall not
exceed HB 30 or HS 5.
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Table 3-2. Mechanical Properties (Rod-shaped Steel Forgings)
(Applicable on and after Jan. 1, 1991)

gxi‘artnr‘\eitce;- Yield Tensile Elongation }ilﬁdgggéon Impact value | . gness 2y
ness of 1€ strength : - : "

Typg ) sgecimen point g;1) A’:‘al ;I;z;xgen Axial |Tangen- Axial ggi‘ge"

Symbor Jat heat , % % | | gjew) Uemd | yp | mS

mm N/mm N/mm ?eos‘t ]é‘:e?e % % No. 3 test piece

Up to 200 490 min, 18 min. — 51 min, — 83 min. —
200 d ,

SFNCG%IOS o e Tl 490 min. 6900830 17 min.! 13 min.{ 48 min.| 31 min.| 78 min.| 49 min. 2011 311
00 e | 490 min. 16 min.| 12 min.| 46 min.| 20 min.| 74 min.| 44 min.) T TR
o eese | 490 min, 15 min.| 11 min.| 43 min.| 27 min.| 64 min.| 44 min.
Up to 200 540 min, 17min.| — |48min.) — |78 min.} —
200 and »

SFNC'IIZiOS 20 Jndovers| 530 min, 140 10850 16 min.| 12 min.| 46 min.| 30 min.| 74 min.| 49 min. 2117 ?,?in
40 nd over. | 530 min. 15 min.| 11 min.| 43 min.| 28 min.| 69 min.| 44 min.| ™7 :
T antee | 520 min, 14 min.| 10 min.| 40 min.| 26 min.| 59 min.] 39 min.
Up to 200 590 min. 16 min, — | 46 min. — | 74 min. —
200 .

SFNC’Il\éIOS up ‘:,";’0;’:“ 580 min, 7804530 15 min.| 11 min.| 43 min.}| 29 min.| 69 min.| 44 min, 2219 341
400 and over.| 570 min. 14 min. | 10 min.| 40 min.| 27 min.| 64 min.| gomin.| ™7} T
T oo | 560 min. 13 min.| 9 min.| 36 min.| 25 min.| 54 min.| 3¢ min,
Up to 200 635 min, 15 min. - 44 min, — 69 min. —

SFNCM | oo rdes”*™| 615 min. 430980 14 min.| 10 min.| 41 min.| 27 min.] 64 min.| 44 min.| o4 36
to

8308 - .

100 ang over.| 610 min, 13 min.| 9 min.| 3 min.| 25 min.| 59 min. | 9 min.| "o0T| "%
o ose | 600 min. 12 min.| 8 min,| 34 min.| 23 min.| 49 min.| 34 min.
Up to 200 685 min, 14 min, — 42 min, — 69 min, —

SFNCM | o aes ™| 665 min. 13 min. | 10 min.| 39 min.| 26 min.| 64 min.| 39 min.| 955 | 38
350S 88001 030

400 and over. | 655 min. 12 min.| 8 min.| 36 min.| 24 min.| 59 min.| 3¢ min.| "ot P
T oo "| 635 min. 11 min.| 8 min.| 33 min.| 22 min.| 49 min.| 29 min.
Up to 200 735 min. 13 min, — 40 min, — 64 min, —_
SENOM. | TS Wi |l 12 Bin. 9 min.) 37 min.| 25 min.| 59 min.| 34 min.| 269 | 40
3
400 eng over.| 705 min. 1L min.| & min.| 35 min.| 24 min.| 54 min.| 34 min.| "7 min.
T o 685 min, 10 min.! 7 min.| 32 min,| 22 min.| 44 min.| 29 min.
Up to 200 785 min, 13 min, — 39 min, — 64 min. -
SENCM_ 300 sng ever.| 765 min, | 9801130 12 min.| 8 min.| 36 min.| 24 min.| 59 min. | 34 mdn. 25 | &
o atee | 755 min. 11 min.| 7 min.} 34 min.| 23 min.]| 54 min.| 34 min.
SFNCM | Up to 200 835 min. 1 0301 180 11 min, — 38 min. - 59 min. — 302 45
10305 [200 ana over-| g5 min. 1L min.| 7 min. |35 min.| 23 min.| 54 min.| 34 min,| "0 | PO
SFNCM Up to 200 885 min, 1 0801 230 11 min, — 37 min. — 59 min. —_ 311 46
10805 200 wnd over-| 860 min. 1L min.| 7 min.| 35 min.| 23 min.| 54 ®in.| 34 min.| "EPe| ™I

Notes (2) The hardness dispersion of the steel forgings of one lot shall not exceed HB 50 or

HS 8, and the hardness dispersion of individual pieces of the steel forgings shall not
exceed HB 30 or HS 5.

(3) The tensile stringth dispersion of individual pieces of the steel forgings shall not
exceed 100 N/mm<*.
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Table 4-1. Mechanical Properties (Ring-shaped Steel Forgings)
(Applicable till the end of 1990)

. Reduction| Impact
El
Thickness of Yield | Tensile ) ongation | 45 area | value __|Hardness (2)
T specimen at point strength (%) . , | Tangential e
s;iggol heat treatment gt Tangential | Tangential kgf-m/cm?
kgf/ mm? kgf/ mm? % o, {J/em?} HB Hs
mm {N/mm? {N/mm%} {14 A No. 3
test piece test piece
in.
Up to 100 (450} o 18 min. | 45 min.| 03 WO
100 and over, 50 min, 7.0 min.

SFNCM 70 R up to 200 {490} min. 70t 85 17 min, 44 min, {68.6} min.| 201 31
200 and over, 50 min, {686 ©0834} 5 6.5 min.| min.| min.
up to 300 {490} min. 16 min. | 42 min. | 527} min,

300 and over, 50 min. "0 min.
up to 400 {490} min. 15 min. | 41 min, {sg.g} min,
Up to 100 {523} :12 17 min. | 43 min, (5%2 2; g
100 and over, 55 min. 6.5 min.

SFNCM 75 R |UP to 200 {539} min, 7590 16 min. | 42 mn.| 67 mint| 217 | 33
200 and over, 54 min. {73510 883} { 6.0 min.} min.| min.
up to 300 {530} min. 15 min. | 40 min. | (s g} min,

300 and over, 54 min. " 5.5 min.
up to 400 {530} min, 14 min. | 39 min.} o376} min,
Up to 100 {Sgé} :i:: 16 min, 40 min. {62. g) :i:'
100 and over, 60 min, 6.0 min,

SFNCM 80 R up to 200 {588} min. 80t 95 15 min, 39 min. {58.8} min.| 229 44
200 and over, 59 min.| {785t0932} ) T 6.0 min.] min.| min.
up to 300 {579} min. 14 min, | 38 Min.| 55} min,

300 and over, 58 min. : 5.0 min.
up to 400 {569} min. 13 min. | 37 min. | (49 0} min. -
Up to 100 (oo min. 15 min. | 38 min, | 50 MO0
100 and over, 65 min, 5.5 min.

SENCM 85 R up to 200 {637} mwin. 85 te100 14 min, 37 .min, {53.9} min.| 241 36
200 and over, 63 min.| {834t981} " i 5.5 min.| min.| min,
up to 300 {618} min, 13 min. | 35 min.| 453" o) min.

300 andg over, 62 min. 5.0 min,
up 1o 400 " | {608} min. 12 min. | 34 M| 000 min:

72 min. 6.0 min,
Up to 100 {706} min. 14 min, 36 min. (58, 8} min.
100 and over 70 min. . 5.5 min,

SFNCM 9% R |__UP_to 200 {686} min. 90 t0105 13 min. 1 35 min. | (oo gy min| 255 | 38
200 and over, 68 min,| {883t1030} min 5.5 min.| min. | min.
up to 300 {667} min. 12 . 33 min. | (53" 9} min,

300 and over, 67 wmin. 4.5 min,
up to 400 {657} min. 11 min. | 32 min. | 444 7) min. _
Up to 100 (7o) mip. 13 min. | 34 min, | 55 O
100 and over, 75 min. 5.5 min,

SFNCM 95 R |—UP_to 200 {735} min.| 95110 12min. | 33 min. | (530 min.| 269 | 40
200 and over, 73 min.| {9321079} i 1 50 min.} min.| min,
up to 300 {716} min. 11 min. 32 min, {49. 0} min.

300 and over, 72 min, 4.5 min,
up to 400 {706} min. 10 min, 31 min., {44.1} min.
Up to 100 (802} min: 12 min, | 33 min. | (535 min:
100 and over, 80 min. 100 w115 5.0 min.| 285 42

SFNCM 100 R up to 200 {785} min. {981 to1 128} 11 min, 32 min. {49.0} min.| min.| min.
200 and over, 78 min. 5.0 min.
up to 300 {765} min. 10 min. | 32 min.| 1490} min. N

E 87 min, 5.5 min.

SENCM 105 R Up to 100 {853} min. 105 t°120 11 min, 32 min. {539} m_in_.V 302 45
100 and over, 85 min.| {1030t 1177} 5 i 5.0 min.| min.| min.
up to 200 {834) min. 11 min. | 31 min. | 49" 0} min. -

92 min. 5.0 min, .

SFNCM 110 R |—2 10 1% {902} min.} 110125 10 min, | 32 min. | (45 0} min.| 311 | 46
100 and over, 90 min.| {1079t 1226} 10 mi 1 min £.0 min.| min.| min.
up to 200 {883} min. n. 3 ° | {49.0} min.

Notes (1) The tensile strength dispersion of individual pieces of the steel forgings shall not
exceed 10 kgf/mm2 {98.1 N/mm2}.

(2) The hardness dispersion of the steel forgings of one lot shall not exceed HB 50 or R
HS 8, and the hardness dispersion of individual pieces of the steel forgings shall
exceed HB 30 or HS 5,

ot
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(Applicable on and after Jan. 1, 1991)
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Mechanical Properties (Ring-shaped Steel forgings)

: Reduction| Impact
El t
igii?;iisazf Yield Tensile Ongation |in area value Hardness (2)
Type oint strength (3)| Tangential . Tangential
symbol heat treatment P gt ) % Tangential | /o2
mm N/mm? N/ mm? 14 A % No. 3 HB HS
test piece test piece
Up to 100 490 min. 18 min, 45 min, 74 min,
100 and over
’ 490 min. 17 min. 44 min, 69 min.
SENCM 690 R | Up to 200 690+ 830 o)
200 angos Tt | 490 min. 16 min. | 42 min.| 64 min. : .
300 A tos " | 490 min. 15 min.| 41 min.| 59 min.
Up to 100 550 min. 17 min, 43 min. 69 min,
SFNCM 710 R 100 ends6¥e™ | 540 min. 710880 16 min. | 42 min.| 64min. | 917 | 33
B - to
in, .
200 and SVer. | 530 min. 15 min. | 40 min, | 59 min.| "] PP
3%Ptgn208ver’ 530 min. 14 min. 39 min. 54 min.
Up to 100 600 min, 16 min. 40 min, 64 min.
SFNCM 760 R 0SS0 ST | B0 min. o 15 min. | 30 min.| 59 min.| 29 | 34
to
200 Bndog¥e™r | 580 min. e min. | 3 min. | 50 min, | i0c | PO
30027506 " | 570 min. 13 min. | 37 min.| 49 min.
Up to 100 655 min. 15 min. 38 min. 59 min,
100 andigve™> | 635 min. N 14 min. | 37 min.| 54 min.| o9 | 36
SFNCM 830 R |—p0o— o 30950 : min. | min.
up to 300 615 min. 13 min. 35 min, 54 min,
3%0tgngbgver, 610 min. 12 min. 34 min. 49 min.
Up to 100 705 min. 14 min, 36 min. 59 min.
%,%0 t%ngogver’ 685 min. 880 1030 13 min. 35 min. 54 min. 255 38
SFNCM 880 R 200 and over, v - min, | min.
up to 300 665 min, 12 min. 33 min. 54 min.
:\3&0 t%ngogver. 655 min. 11 min. 32 min. 44 min.
Up to 100 755 min. 13 min. 34 min. 54 min,
100 and over
’ 735 min. 12 min. 33 min. 54 min.
SFNCM 930 R | 2R to 200 930+ 1080 2
200 Andeg ™ | 715 min, 11 min. | 32 min.| 49 min. . :
300 2ng06"e™ | 705 min. 10 min. | 31 min. | 44 min,
Up to 100 805 min, 12 min. 33 min. 54 min,
SFNCM 90 R | 20027g,gver | 785 min.| 9801130 | 11 min.| 32 min. | 49 min. 8 12
200 ando8”®"* | 765 min. 10 min. | 32 min. | 49 min.
SFNCM Up to 100 855 min, 11 min, 32 min. 54 min, | 399 45
1030°R | 100 and over, | gac mr 1030+ 1180 N . - min.| min.
~ : up to 200 min. 11 min. 31 min. 49 min.
SFNCM Up to 100 900 min. o ) 10 min, 32 min. 49 min. | 44¢ 46
1080t 1230
1080 R t%o t‘;‘,“;‘og""' 880 min. 10 min. 31 min. 49 min, min. | min.

Notes (2) The hardness dispersion of the steel forgings of one lot shall not exceed HB 50 or
HS 8, and the hardness dispersion of individual pieces of the steel forgings shall not

exceed HB 30 or HS 5.

)

exceed 100 N/mm2.

The tensile strength dispersion of individual pieces of the steel forgings shall not
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Table 5-1.

Mechanical Properties (Disc-shaped Steel Forgings)
(Applicable till the end of 1990)
El ti Reduction Impact
Thickness of Yield | Tensile ongatlon i{n areg value Hardness (2)
specimen at ; t 1 ] T tial
Type heat treatment point | strength (7 Tangential | Tangential k;fn.fne?c;‘s
symbol kgf/ mm? kgf/ mm? % {}/cm?} HB HS
mm {N/mm?® {N/mm?} 14 A % No. 3
test piece test piece
Up to 200 30, min- 16 min.| 42 min, | (O3 min.
p to {490} min. . * | {63.7} min.
200 and over, 50 min. : 6.0 min.

SFNCM 70D |_up_te 300 {490} min. 70085 15 min. | 41 Min. ) gogt gy ninl | 201 | 31
300 and over, 49 min,| {686t0834} 14 mi 40 min 5.5 min. | min. | min.
up to 400 {481} min. min. * | {53.9} nin.

400 and over, 49  ‘min. 5.5 min.
up to 600 {481} min. 13 min.| 39 min. | o5 o) otn.
Up to 200 (58] o 15 min.| 40 min. | & 3y oan-
200 and over, 54 min. 5.5 min.

SFNCM 75D | Up to 300 {530} min. 7590 M min.) 39 MmN | (o3 G min.| 217 | 33
300 and over, 54 min.| {735t883} 13 mi g mi 50 min.| min. | min.
up to 400 {530} min. .} 38.Mmin. | 145 0} min.

400 and over, 53 min, : 5.0 min.
up to 600 {520} min. 12 min.| 37 min. | /o' 0) min.
Up to 200 (598} min. 14 min.| g min.| B9 2o
200 and over, 59  min. 5.5 min.

SFNCM 80 D up to 300 {579} min. 80te05 13 min, 36 min. {53.9) min. | 229 34
300 and over, 59 min. {785 0932} 12 min N 5.0 oin.| min. min.,
up to 400 {579} min. ° 35 min. {49. 0} min.

400 and over, 58 min. 5.0 wmin.
up to 600 {569} min. 11 min. | 34 min. | 149 0) min.
s 65 min. 5.5 min.
Up to 200 {637} min. 13 min. 35 min, {53. 9} min.
200 and over, 63 min. 5.0 min,

SFNCM 85D up to 300 {618} min. 85 100 12 min. | 34 min. | (8" o0 min.| 241 36
300 and over, 63 min.| {834e981} 11 min 33 min 4.5 min.| min. | min,
up to 400 {618} min. | : ) | _{44.1} min,

400 and over, 62 min, : 4.5 min,
up to 600 {608} min. 10 min. | 32 min. | (47} min:
in, . in,
Up to 200 {62(6)} :1: 12 min. 33 min, {43' 8} _:\11:\. )
200 and over, 68 min. 4,5 min.

SFNCM 90 D up to 300 {667} min. 90105 11 min. 32 min, {44.1} min.| 255 38
300 and over, 68 min. {883t 1 030} . L 4.5 min.| min. | min.
up to 400 {667} min. 10 min. | 31 min. | (447} min,

400 and over, 66 win. s 4.5 min,
up to 600 {647} ‘wiin. 9 min. | 30 min. | 144"} min.
Up to 200 {7% - 11 min, | 32 min. Mg: 8} min.
200 and over, 73 min. 4.5 min.

SFNCM g5 D | Up to 300 {716} min. 95 to110 10 min. | 31 min. | ) ninl| 269 40
300 and over, 72 ‘min. {932t 1079} 9 mi 0 mi 4.5 min.| min. | min.
up to 400 {706} ‘min. min. | 30 min. | 1441} min.

400 and over, 70  min. 4.0 min.

up to 600 {686} min. 8 min. 29 min. {39.2} m;n- S
Up to 200 (183 ot 10 min. | 31 min. | 43 R0

200 and over, 78 min, 100 to115 4.5 min. | 285 42

SENCM 100D | 3545 500 {765} min.| {98leollgg} | 9 MR- | 30 min. | Yy minll min. | min.
300 and over, 76 min. : 4.0 min.
up to 400 {745} =min. 8 min. ) 29 min. {39. 2} min. L

85 min. 4.5 min,

SFNCM 105 D |2 t© 200 {834} min.| 105120 10 min. | 30 min. | (44 Ty mini| 302 | 45
200 and over, 83 min. | {10301177} 9 mi L 4.0 min.| min.| min.
up to 300 {814} min. 0.0 30 min. | 29" o) min. I
Up to 200 90 min. 9 min 30 min 4.5 min.

SFNCM 110D |—" {883} min.| 110%125 : | {441} min. | 311 | 46
200 and over, 90 min. | {1079t 1226} 3 mi 1 4.0 min.| min.| min.
up to 300 {883} min. .| 30 min. | 43979} min,

Notes (1) The tensile strength dispersion of individual pieces of the steel forgings shall not
exceed 10 kgf/mm2 {98.1 N/mm2}.
(?) The hardness dispersion of the steel forgings of one lot shall not exceed HB 50 or

HS 8, and the hardness dispersion of individua

exceed HB 30 or HS 5.
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Table 5-2. Mechanical Properties (Disc-shaped Steel Forgings)
(Applicable on and after Jan. 1, 1991)
. Reduction Impact
E
Thickness of Yield Tensile longation | jn area value Hardness (2)
Type specimen at oint strength (3) | Tangential ;1 | Tangential
s;[gbol heat treatment P gth (%) % Tangential 3/cmt
mm N/ mm? N/ mm? 14 A % No. 3 HB HS
test piece test piece
Up to 200 490 min, 16 min.| 42 min. 64 min.
200 and over :
4 450 min, 15 min, 41 min. 59 min,

SFNCM 690 D |_uP to 300 690 830 .| o
0 G061 480 min. 14 min. | 40 min.| 54 min, : )
'LO;? t%ngogver' 480 min. 13 min, 39 min. 54 min,

Up to 200 540 min, 15 min. | 40 min. 64 min.
200 and over, .
530 min. 14 min, 39 min. 54 min.

SFNCM 740 D |_Up to 300 740t 880 2n}Zn ?nam
3 Andagre 530 min. 13 min. | 38 min.| 49 min. )
a0 ™ | 520 min. 12 min. | 37 min. | 49 min.

Up to 200 590 min. 14 min. 37 min. 59 min.
200 and over,
580 min, 13 min. | 36 min. 54 min,

SFNCM 780 D |_up_to 300 7800930 el B
3%0 t‘:’nfogver’ 580 min. 12 min. 35 min. 49 min,

“11%0 (and pver, 570 min, 11 min. | 34 min, 49 min.
Up to 200 635 min, 13 min, 35 min. 54 min.
200 and over
. 4 615 min. 12 min., 34 min. 43 min. 6

SENCM 830D | -uP_to 390 8302980 2. | o

W 59067 | 615 min. 11 min, | 33 min. | 44 min,
o andose | 610 min. 10 min, | 32 min. | 44 min.
Up to 200 685 min. 12 min, 33 min. 49 min.
200 and over,

665 min, 11 min. 32 min. 44 min,

SFNCM 880 D |up to 300 880-t0 1030, Bl
300 @ndes ™ | 665 min. 10 min. | 31 min. | 44 min.
op 286V | 645 min. 9 min.| 30min. | 44 min.

Up to 200 735 min, 11 min. | 32 min. 49 min.
200 and over,
715 min. 10 min. 31 min. 44 min. | 969 4

SFNCM 930 D ‘;(‘)’0“ Z‘”’ 930 €0 1 080 min. min.
up to 800 ° | 705 min. 9 min.| 30 min.| 44 min.

‘:zopo l%ngooover, 685 min. 8 min. | 29 min. 39 min.
Up to 200 785 min. 10 min, 31 min. 44 min.
200 and over, o 285 42

SFNCM 980D | 3 R 7Y 765 min. 980 = 1130 9 min. | 30 min. 44 min. | 1 min.
3%°tg"203"e" 745 min, 8 min, | 29 min. 39 min.

SFNCM Up to 200 835 min. 10 min. 30 min. 44 min. 302 45

1030 D | 200 and over, 815 min 1030+ 1180 g min 30 min 39 min min. | min.
up to 300 min. : : :
Up to 200 880 min. 9 min. 30 min. 44 min, 311

SFNCMI 080 D {200 and over, 880 min 1080 « 1230 9 min 30 min 39 min min, ‘:nein.

up to 300 . : - :

Notes (2) The hardness dispersion of the steel forgings of one lot shall not exceed HB 50 or
HS 8, and the hardness dispersion of individual pieces of the steel forgings shall not

exceed HB 30 or HS 5.

&)

exceed 100 N/mm2.

The tensile strength dispersion of individual pieces of the steel forgings shall not
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10. Tests
10.1 Test Site The test site shall, as a rule, be the place of manufacture.

When requested by the purchaser, the manufacturer shall have his
presence at the tests.

10.2 Analysis Test The general procedures of the analysis tests shall be
as specified in 4.1 of JIS G 0306. The analysis method shall be in accordance
with one of the following Standards:

JIS G 1211 JIS G 1212 JIS G 1213 JIS G 1214
JIS G 1215 JIS G 1216 JIS G 1217 JIS G 1218
JIS G 1219 JIS G 1253 JIS G 1256 JIS G 1257

10.3 Mechanical Test The purchaser may designate in advance B-1, B-2
or B-3 in the divisions in Table 6 of JIS G 0306. However, in the absence
of any specification, B-2 shall be selected.

10.3.1 Sampling of Test Specimens and Test Pieces The method of
sampling test specimens and test pieces shall be as specified in 4.2.2 (2.1)
of JIS G 0306.

10.3.2 Number of Test Specimens The number of test speicmens shall be
as specified in 4.2.2 (2.2) of JIS G 0306.

10.3.3 Number of Test Pieces The number of test pieces shall be as
specified in 4.2.2 (2.3) of JIS G 0306.

10.3.4 Positions and Number of Hardness Measurements The positions
and number of measurements in the hardness test shall be as specified in
4.2.2 (2.4) of JIS G 0306.

10.3.5 Test Methods The test method shall be as specified below:

(1) Tensile test method 4.2.2 (2.5) of JIS G 0306
(2) Impact test method 4.2.2 (2.6) of JIS G 0306
(3) Hardness test method 4.2.2 (2.7) of JIS G 0306

10.4 Shapes and Dimensions The measurement of the shapes and dimensions
of the steel forgings shall be as specified in 4.5 of JIS G 0306.

10.5 Appearance Test The appearance test for the steel forgings shall be
as specified in 4.3 of JIS G 0306.

10.6 Ultrasonic Flaw Detection Test The steel forgings shall, as a rule, be
subjected to the ultrasonic flaw defection test and the test method shall be
as specified in JIS G 0587.

11. Retest

The retest for the mechanical tests shall be as specified in 5.1 of JIS
G 0306.
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12.1 The inspection of the steel forgings shall be as specified below:

(1)
(2)
(3)
(4
(5)
(6)
12.2

General matters of inspection shall be as specified in 6. of JIS G 0306.

Chemical composition shall comply with 4.

The mechancial properties shall comply with 5.
The shapes and dimensions shall comply with 6.
The appearance shall comply with 7.

The degree of soundness shall comply with 8.

In addition to the inspection items listed in 12.1, the purchaser may
specify any one of the following inspections.

In such a case, prior agreement shall be made between the purchaser
and the manufacturer regarding test items, method of sampling specimens,
the test method, and the acceptance criteria.

Magnetic particle flaw detection test M

Liquid penetrant flaw detection test S

Austenitic grain size test ()

Macroscopic examination (7)

Testing for nonmetallic inclusions in steel ®)

Microscopic structural test

Notes (%) In accordance with JIS. G 0565.
(5) In accordance with JIS Z 2343.
(8) In accordance with JIS G 0551.
(7) In accordance with JIS G 0553.

(8) In accordance with JIS G 0555.

13. Marking

The marings for the steel forgings having passed the inspection shall
be as specified in 7. of JIS G 0306.

14. Report

The test report shall be as specified in 8. of JIS G 0306.
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