Chemical Requirements
Carbon, Alloy Steel and Stainless Steel Bolting Materials for High Temperature Services
ASTM Designation A 193

Carbon Manganese  Phosphorus Sulfur Silicon ‘Chromium Molydenum Titanium Columbium &  Vanadium Copper Nitrogen
Type Grade Symbol  Material % o 5% % % o % % ntaltim % % o o
B5 AISI 501 0.10 min. 1.00 max. 0.040 max. [0.030 max. [1.00 max. 4.00~6.00 0.40~0.65
= B6 & B6X_[AISI 410 0.15 max. 1.00 max. 0040 max. [0.030 max.  [1.00 max. 11.50~13.50
% AISI 4140,
o 4142, 4145, g ~ . ~ -
= | BTEBTM [ion arazn 037049 0.65-1.10 0035max  [0.040max.  [0.15~0.35 0.75~1.20 0.15~0.25
D & 4145H
[
B16 EN40CrMoV4.6(0.36~0.47 0.45~0.70 0035max  [0.040max  [0.15~0.35 0.80~1.15 0.50~0.65 0.25-0.35
B8 & BBA |AISI 304 0.08 max. 2.00 max. 0.045max. [0.030 max.  [1.00 max. 18.00~20.00 [8.00~10.50
10 x carbon
BSC & B8CA |AISI 347 0.08 max. 2.00 max. 0.045max.  [0.030max.  [1.00 max. 17.00~19.00  [9.00~13.00 contort min.
B8M, BSMA, - - -~
Ben> & Bania | 'S 316 0.08 max. 2.00 max. 0.045max.  [0.030max.  [1.00 max. 16.00~18.00 [10.00~14.00 |2.00~3.00
B8N & BSNA |AISI 304N 0.08 max. 2.00 max. 0.045max. [0.030max.  [1.00 max. 18.00~20.00  [8.00~10.50 0.10~0.16
AISI 305 +
BSP & BSPA . 0.08 max. 2.00 max. 0.045max.  [0.030 max.  [1.00 max. 17.00~19.00  [10.50~13.00
o restriced cabon
% B8R & B8RA |XM19 0.06 max. 4.00~6.00 0.040max. [0.030max.  [1.00 max. 20.50~2350 [11.50~13.50 [1.50~3.00 0.10~0.30 0.10~0.30 0.20~0.40
o 521800 +
= | B8S&BBSA [restriced 0.10 max. 7.00~9.00 0040 max.  |0.040max.  [3.50~4.50 16.00~18.00  [8.00~9.00 0.08~0.18
< phosphorus
g BST & BBTA [AlSI 321 0.08 max 2.00 max. 0.045max.  [0.030max.  [1.00 max 17.00~19.00  [9.00~12.00 5 xcarbon
2 X 3 ! 3 X 3 X 3 4 . g X X ! ontent min.
BSLN&  [AISI 304N + ~
BSLNA |restriced cabon |0030 Max (2.0 max. 0045max. [0.030 max.  [1.00 max. 18.00~20.00  8.00-10.50 0.10~0.16
BSMN &
semna | NISI31EN 0.08 max. 2.00 max. 0.045max.  [0.030max.  [1.00 max. 16.00~18.00 [10.00~14.00 |2.00~3.00 0.10~0.16
BSMLN &  [AISI 316N +
BSMLNA  |restriced capon |©-030 max. (2.0 max 0.045max. [0.030max.  |1.00 max. 16.00~18.00 [10.00~14.00 |2.00~3.00 0.10~0.16
'g:";_%:’:‘: $31254 0.020 max.  |1.00 max. 0030 max.  |0.010max.  |0.80 max. 19.50~20.50 [17.50~18.50 |6.00~6.50 0.50~1.00 0.18~0.22

Mechanical Requirements
Carbon, Alloy Steel and Stainless Steel Bolting Materials for High Temperature Services
ASTM Designation A 193

. Minimum Tempering Tensile Strength, min, ksi  Yield Strength, min., 0.2% Elongation in Reductionof Hardness,
Type Grade Symbol Diameter Inch (mm.) Temperature F (°C) (Mpa) offset, ksi (Mpa) 4D, min,% Area, min., % max.
B5 Up 10 4 (100), Included 1,100 (593) 100 (690) 80 (550) 16 50
B6 Up 10 4 (100), Included 1,100 (593) 110 (760) 85 (585) 15 50
BoX Up 10 4 (100), Included 1,100 (593) 90 (620) 70 (485) 16 50 26 HRC
2% (65) and under 1,100 (593) 125 (860) 105 (720) 16 50 35 HRC or 321
87 over 21210 4 (65 10 100) 1,100 (593) 115 (795) 95 (655) 16 so  [$BHACOrae
32 over 4107 (10010 180) 1,100 (593) 100 (690) 75 (515) 18 50 29 HRC or277
[
235 HB or
y
Y 2% (65) and under 1,150 (620) 100 (690) 80/(550) 18 50 P
H B7M over 27210 4 (65 10 100) 1,150 (620) 100 (690) 80/(550) 18 50 235 HB or
i : 99 HRB
235 HB or
over 4to 7 (100 to 180) 1,150 (620) 100 (690) 75 (515) 18 50 99 HRB
2V (65) and under 1,200 (650) 125 (860) 105 (725) 18 50 35 HRC or 321
B16 over 21410 4 (65 10 100) 1,200 (650) 110 (760) 95 (655) 17 I VS
over 4107 (100 to 180) 1,200 (650) 100 (690) 85 (585) 16 45 [POHRCOrET
Tensile Strength, min,,ksi  Yield Strength, min., 0.2% Elongationin Reductionof  Hardness,
Grade Symbol meter Inch (mm.) BTG (Mpa) ) 4D, min., % Area, min., % max.
B8, BSC, BaM,
B8P, BAT, ) ) ) 223 HB or 96
ot Classes1 and 1D, all diameters carbide solution treated 75 (515) 30 (205) 30 50 Mo
BSMLN
B8A, BSCA,
B8MA, BSPA,
BSTA, BSLNA, ) carbide solution treated in the 192 HB or 90
tyry Classes1A, all diameters o reated 75 (515 30 (205) 30 50 Mo
BNA &
BSMNA
BEN, BAMIN & ) ’ ) 223 HB or 96
] 0
e, Classes1B and 1D, all diameters carbide solution treated 80 (550) 35 (240) 30 40 e
B8R Classes1C and 1D, all diameters carbide solution treated 100 (690) 55 (380) 35 55 27‘H:BCZE
- Garbide soluion treated i he 271 HB 28
BSRA all diameters P 100 (690) 55 (380) 35 55 e
Bes all dameters carbide solution treated 95 (655) 50 (345) 35 35 BT a8
a - Garbide soluion treated i he 271 HB 28
% B8SA all diameters P 95 (655) 50 (345) 35 35 s
Classes 2, % (20) and under 125 (860) 100 (690) 12 35 321 HB 36
© HRC
=
Z | Bs,Bsc, " ) 15 095 % G50 321 HB 35
S | Bop,Ber, over%1o 1 (20 to 25) included carbide solution treated in the (7%5) (550) 1 ® HRC
o Solution reat
2 E:l:t:uN over 1 to 1% (25.4 to 31.6) included nished condition 105 (725) 65 (450) 20 35 SZ‘H:BCSS
over 1410 19 (32 {0 40) included 100 (690) 50 (345) 28 45 s
Classes 2, % (20) and under 110 (760) 95 (665) 15 45 s
- 321 HB 35
% 100 (690 80 (550
BBM, BEMN & over %101 (20 to 25) included carbide solution treated in the (6%0) (550) 20 45 HRC
o Solution reat
BBMLCUN over 1 to 1% (25.4 to 31.6) included nished condition 95 (655) 65 (450) 25 45 SZ‘H:BCSS
over 1410 19 (32 {0 40) included 90 (620) 50 (345) 30 45 s
Classes 2B, 2 (50.8) and under 95 (655) 75 (515) 25 40 35 HRC or 321
- carbide solution treated in the
BoM2 over 210 2% (50.8 10 63.2) included P 90 (620) 65 (450) 30 40 35 HRC or 321
over 2410 (63210 76.2) included 80 (550) 55 (380) 30 40 35 HRC or 321
e Classes 2C, 2 (50.8) and under carbide solton teated n the 5 (585) 65 (45) 30 60 35 HRC or 321
finished conlti
over 2 to (50.8) nished condition 85 (585) 60 (415) 30 60 35 HRC or 321

Autus International Co., Ltd.



