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NUT MATERIAL cChemical & Mechanical Requirements

ASTM A194 Gr.2H
Thls Is the nut material for bolts made from ASTM A-193 B7, considered to be used with sullaMa heal lrealmenl. T

ho chemlcal properties and physical characleristics aro as lollows:

g ' : | Brinell Hardness Rockwaell Hardness
To 1 %" incl.248 to 352 C 24 o 38,B...
Over 1 %" 21210352 | C max 38,B min 95

Brinell Hardness | Rockwall Hardness

159 to 237

ASTM A194 Gr.4
This malerial Is considered as the most suilablo for unts,when they are used with bolts made from ASTM A-193 B 16 and A-320 L7. Even al high tlemperalure rang , then malerial has superior
physical characteristics to those ASTM A-194 2H previously mentioned. The chemical properties and physical characteristics are as follows:

Rockwell Hardnass

0.40~0.50 | 0.70~0.90 max 0.035 max 0.04 0.15-0.35 0.20-0.35 248 to 352 C 24 1o 38,...

ASTM A194 Gr. 8 ( AISI 304 )
This is the nul material for bolts made from ASTM A-193 B8 and A-320 B8, considered lo bo used with suitable heat reatment.
The chemical properties and physical characteristics aro as follows:

ASTM A194 Gr. 8M ( AISI 316 )
This I the nul material for bolts Mado from ASTM A-193 BBM and A-320 BBM, considered lo ba used with suitable heal reatment.

Tho chemical properties and physical characteristics aro os follows:

max 0.08|max 2.00|max 0.045|max 0.030|max 1.00[16.00~18.00/10.00~14.0/2.00~3.00 | 126 to 300 [C...,B 60 to 105

ASTM A194 Gr. 8C ( AISI 347 )
This Is the nut matorial for bolts mada from ASTM A-193 BSC ond A-320 B8C and A-453 Gr.660, considered o ba used with suitable heal treatment.
Tho chemical properties and physical characieristics aro as foliows:

RS —
Cb+Ta !Brinell Hardness Rockwnll Hardnoss

126 to 300 |C...,B 60 to 105

ASTM A194 Gr. 8T ( AISI 321)
This Is the nul material for bolts made from ASTM-A19] BST and A-J20 BST ,considered 1o be used with sustabla heat treatment.
The chemical properties and physical characteristics are as folows.

1
|
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HIGH - TEMPERATURE HIGH-TENSION ALLOY BOLT MATERIAL Chenleal & Meahanieal Ranuiraments

ASTM A103 BT (Cr-Mo AIS| 4140,4142,4148)

This material Is considotod nas thoe most sultnblo fot bolta to bo used ot lamperanluroa below 4 I6CF C ,withan minimum offoct
on Its atructural strongth during application at a high lempeoraturo.

The matorinl has tho follovving chamlical propertloa nnd physlcal charnctorlatica, *( Mpn
[~ Mn " a 1] Cr Mo
037049 0.65~-1.10 max 0.035 max 0.040 0.15~0.35 0.75~1.20 0.15-025
Minimum Tonsllo Yield Elongnation In Reduction of Hardnoas
Din Tempering Strongth Strength,min, 2" Aron max
Tompornturo F min, kal 0.2% offsot, kal min,% min, %
2 ¥" and undor 1.100(593 C) 125(8G0) 105(720) 16 50
Ovor 2 1/2" to 4" 1.100(593 C) 115(795) 95(655) 106 560 277-321H8
For roforonco
Ovor 4" 1o 7 1.100(593 C) 100(G90) 75(515) 18 50
9 3 - 0y ‘] 40
c Mn P s -1} Cr Mo
037-0.49 0.65~-1.10 max 0.035 max 0.040 0.156-0.35 0.75~1.20 0.15-025
Minimum Tonsllo Yiold _‘Elongnllon In Roduction of Hardnoss
Dia Toemporing Strongth Strongth,min, 2" Aron max
Tomporaturo F min, ksl 0.2% offsot, ksl min,% min,%
2 V2" ond undor 1.150(620 C) 105(G90) 80(550) 18 50 23HB,99HRB

This maleriol Is consldored ns the most sullable for bolta to be used at lemporatluros above 450 C.
Evonal o hightemperature rang, the malerlal has suporior physical characloristics 1o those ASTM A -193 87 proviously montionod.
Thao chomical proportios oand physical charnctaristisc aro as follows:

c Mn P s s| " ecr Mo v
0.36~0.47 0.45-0.70 max 0.035 max 0.040 0.15-0.35 0.80—-1.15 0 50~065 |025~035
Minimum Tonsllo Yiold Elongation In Roduction of Hardnoss
Dia Tomporing Strongth Strongth,min, 2" Aron max
Tomporaturo F min, ksl 0.2% offsat, ksl min, % min,%
2 V5" and undor 1.200(G50 C) 125(8G0) 105(725) 18 50
™ " 5 253-319HB
Oveor 2 1/2° 10 4 1.200(G50 C) 110(760) 95(655) 17 a5 For rofore
Ovor 4" lo 7 1.200(650 C) 100(GO0) 75(585) 16 45
3 = @ A 0
[ =] Mn P s s1 Cr Mo
min 0.10 max 1.00 max 0.040 max 0.030 max 1.00 4.00-G.00 0.40-0.65
Minimum Tonsllo Yiold Elongation In Roduction of Hardnoss
Dia Temporing Strongth Strongth,min, 2" Aroan max
Toempaoraturo F min, ksl 0.2% offsaot, ksl min.% min.%
up to 4" incl 1.100(593 C) 105(690) 80(550) 16 50 _—
2 B8 0 D4 B3 8A O Raqg 0 O 7
(=] Mn P s s Cr NI

Columbilum=+Tantalum

10xCivbon contont,min

Titanlum

5 x Carbon conlentmin

Columbium
+Taninlum
—_

max 0.10 | 7.00~9.00 | max 0.040 | max 0.030| max 1.00 |20.50~23.50 | 11.50~13.50 1.50~-13.50 | 020-040 010-0.30 | 0.10-0.30

Nitrogon

c Mn P s si Cr NI Nitrogon
min 0.10 7.00—-9.00 max 0.040 max 0.030 3.50—4.50 16.00-18.00 8.00~-9.00 0.008-0.18
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LOW -TEMPERATURE ALLOY STEEL BOLT MATERIAL Chemical & Mechanical Requirements
ASTM A320 -L7 (Cr-Mo AISI 4140,4142,4145)
This materlal Is consldered as the most suitable to bolts to be used al lemperalure 0+1100 C.

The chemical properties and physical characteristics are as follows

Mo Impact Energy Absorption requirements

b 4810.75-100| max 0,035 max 0040 | 0.15-035 |10.80~1.10( 0.15~0.25 Minimum Impact Value Minimum Impact Value
Tensile Yield IElongation in|Reduction ofi] Hardness Required for Average of  Permilled for One
Dia | Strength | Strength.min, 2" Area max - Each Sel of Three Specimen Only of a Set,
min,ksl |ksl (0.2% offset)) min, % min. % Specimens,L.Ibf [J] fL.IbfJ]
2 x
and unger] 125 105 16 50 | ntiocante) 20(27] 15(20]

(DTest Temperatura -150 F(-101 C)@Size of Specimen (mm)10 by 10

ASTM A320 L7M | )MPa

Tenslle Yield Elongation in' Reduction of

et Stre ngth ' Strength,min, on T Hardness
P minksi ksl (0.2% offset)  min, % min, % max

2 2 and under|Quenched and tempered at| 100(960) 80(550) 18 50 235HB,99HRB

ASTM A320 BB(18Cr-8NI AlSI 304)
This material Is considered as the most suitable for bolts and nuts to be used at lemperaltures (-)100-(-)200

The chemical properties are as follows

max 0030 | max 1.00 [18.00~20.00)

ASTM A320 BEM

ASTM A320 B8C

ASTM A320 BST

Columbium+Tantalum
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ASTM materials comparison of various standards

US.A England France US.A DIN Tup to
ASTM Bs 4506 Alsl AISI 17006  |17007 (267) |(Degree C)
A193 Gr.B5 [625( Symbole B5 ) Z12CD 5 501 12 Cr Mo 195 1.7362 —
A193 Gr.B6  [713( Symbole B6 ) Z12C 13 410 X10 Cr 13 1.4006 (C1) [ —
A193 Gr .B7 621 Gr. A( Symbole B7 | 42 CD 4 4110/41424145| 42 Cr Mo 4 1.7225 —_
A193 Gr .B14 |661( Symbole B14 ) 20 CD V6 — 24CrMov55 [1.7733 +500°
A193 Gr .B16 20CD V4.06 |— 24CrMov55 |1.7733 +500°
A193 Gr.B8  |801 Gr. B( Symbole B8 | Z6CN 18.09 | 304 X5 Cr Ni 189 1.4301 (A2) |  +300°
A193 Gr .B8C |821 G. Nb ( Symb.B8c )| Z6CN Nb 18.11 | 347 X 10 Cr Ni Ti 189 | 1.4550 +400°
A193 Gr .B8T (821 G.Ti ( Symb.B8t) | Z6CNT 18.11 | 321 X 10 Cr Ni Ti 189 | 1.4541 (A2) +400°
A193 Gr .B8M |EN.58H Z6CND 17.11 | 316 X5 Cr Ni Mi 18.10| 1.4401 (A4) |  +400°
A194 Gr .1 cCC20 1020 22 | 1.0402 +400°
C35d 1035 C35 1.0501 +400°
A194 Gr .2H 162 ( Symole 2 H ) C45d —_— C45 1.0503 +400¢
A194 Gr .2 162 ( Symole 2 ) C45d — C 45 1.0503 +400°
A194 Gr .3 625 ( Symole 3 ) Z12CD 5 501 12 Cr Mo 195 1.7302 +560°
A194 Gr .4 240 ( Symole 4 ) 25CD 4 — 24 CrMo 5 1.7258 +450°
A194 Gr .6 713 (Symbol 6) Z12CF 13 416 X 10 Cr 13 1.4006 (C1)
A194 Gr .8 801 Gr B (Symbol 8) | Z6CN 18.09 | 304 X 5 Cr Ni 189 1.4301 (A2) |  +300°
A194 Gr .8C  |821 Gr. Nb(Symbol 8C)| Z6CN NB 18.11 | 347 X 5 Cr Ni Nb 189 | 1.4550 +400°
A194 Gr .8T  |821Gr.Ti(Sym.8t) | z6 CNT 18.11 |321 X 10 CrNi Ti 189 | 1.4541 (A2) |  +400°
A194 Gr 8F |801Gr.C Z 10 CNF 18.09] 303 X 12 CrNi S 188 | 1.4305 (A1) | __
A 42-2 St42 -2 1.0132 +400°
A307 Gr B — A 50-2 — ‘sx 50 -2 {1.0532 { +400°
XC 38f Ck 35 1.1181 +400°
A320GrL7  [EN 19 42CD 4 4142 42 CrMo 4 1.7225 —
A307GrL9  |EN 37 2340 ;.2? ';j'l é?. s T {1_-_5_530 { -170°
A307 GrL10 |EN 37 2317 12 Ni 19 1.6560
A354 BC EN 19 42CD 4 — 42 Cr Mo4 1.7225 -170°°
{8425 INCOLOY/
ALLOY B25 + |— — — X 10 Ni Cr Mo Cu 4221 | — —
{ A453 Gre60 |__ e =
War B 17 L] —_ - X 5 Ni Cr Ti 2615 | 1.4980 +700°
A461Gr630 | . _ X 5 Ni Cu Nb 174 1.4540 —
A461 Gr.631 X 7 Cr Ni Ae 177 | 1.4568 —
A461 Gr.688
{ Inconel
Alloy X750 +
A540 Gr.B23 [EN 24 - e 34CrNiMo6 |1.6582 —
A540 Gr.B24 |EN 24 _ - 34 CrNiMo 06 | 1.6582 =
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B7-B7M-B8 - B8M -B8T-B16-L7
DIN : 933 -931-934-6914-6915-912-127-125

ASTM : 933 -931-934-6914 - 6915 -912 - 127 - 125
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