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INSO3132 240 12000-100 (- Hot Rolled Steel Bar




Diameter
Tolerance (mm)

+0.02
+0.02

Coiled Wire Rod
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3-12 (D) Coiled Wire Rod

200.6000 (L) 3.12(D) Straight Wire Rod



Cold Drawn Steel Bar

\

Joraswe (9 Olhadine J9a> »
L o
0.03 1000.6000 (L) 10.60(D) Oil-Tempered
+0.03 1000-6000 (L) 30-100(D) Single Polish

+0.03 1000.6000 (L) 30-100(D) Double Polish



Types of Anchors
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L Bolt
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ASTM F1554,1SO898 36.55/4.8.6.8.8.8.10.9 As Drawing L Bolt
ASTM F1554/,1SO898 36.55/4.8.6.8.8.8.10.9 As Drawing J Bolt

ASTM F1554/1SO898 36.55/4.8.6.8.8.8.10.9 As Drawing U Bolt



metric
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ASTM A193/A320

ASTM A193/A320

ASTM A193/A320

ASTM A193/A320

'x‘\,\\\"é\‘\\\‘\a\\@iﬁ — ‘

one side

Types of Studs
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B5.B6.B7.B7m_.B8.B16

B5.B6.B7.B7m_.B8.B16

B5.B6.B7.B7m.B8.B16

B5.B6.B7.B7/m.B8.B16

As Drawing
As Drawing
As Drawing

As Drawing

Stud Bolt
metric threaded rod
inch threaded rod

one side



Types of Washer

Flat washer

Square washer
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DIN125 M5_-M100 (mm) Flat Washer

DIN436 MS-M100 (mm) Square Washer
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Cold Drawn Steel Bar
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+0.03 1000.6000 (L) 10.60(D) Peeled Bar
+0.07 1000.6000 (L) 30.100(D) Grind Bar



Types of Hex Bolts and Nuts
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DIN6914 48.68.88.109.129 12.36 Hex Bolt
DIN931 48.68.88.109.129 1.6-39 Hex Bolt
DIN933 48.68.88.109.129 1.6-200 Hex Bolt
DIN934 6.8.10.12 M12_-M36(mm)

Hex Nuts

ASTM A194 5.6.2H.2HmM_8.16 1.4.4  (inch)



Chemical Requirements
Carbon, Alloy Steel and Stainless Steel Bolting Materials for Low Temperature Services

ASTM Designation A 320

by " Phospl Sulfu Chromium Nikel Molydenum | Titanium | Columbium & | Selenium Boron
Type | Grade Symbol | Material S - ull e i U o o P % o % .
T |7, umarro|MSIH90 loas048  o7s-100  [0035max  foouomax  [045-035  [oso~t 10 0.15-0.25
& | 4142 & 4145
@ [ LraaLrt |aisia0s7 035-040  [0.70-090  [0.035max.__ [0.040max.  [0.15-035 0.20~0.30
= [ 7Balzz_[Asiaray 035-040___ [070-090 __ [0.035max___ [0040max.__ [0.15-035 _ [080~110 0.15-025
5 143 |AAI4340 038-043___ [060-085 _ [0.035max___[0040max___ [0.15-035 _ [0.70-090  [1.65~200  [020~0.30
= [X] 0.17-024___[070-140 __ [0.035max__ [0050 max___[0.15-030 0.0005-0.003
BG& BBA |AISI304 0.08 max 2.00 max 0045 max___[0030 max.___|1.00 max 18.00-20.00_[8.00~10.50
10 x carbon
BBC & BECA |AISI347 0.08 max 2.00 max 0045max (0030 max.  [1.00 max 17.00~19.00  [9.00~13.00 by
BBF & BBFA Zm“wS * |15 max 200 max. 0.20 max. 0.15 min. 1.00 max 17.00-19.00  [8.00~10.00
sul
© | BoF&BsFA w@__mo_;owﬂ 0.15 max 2.00 max 0.20 max. 0060 max.  [1.00 max 17.00~19.00  [8.00~10.00 0.15-035
3 s
& |Bowasemaasisie 0.08 max 2.00 max 0.045max___[0.030 max.__|1.00 max 16.00-18.00__[10.00~14.00 _|200~3.00
L AIS1 305 + = 50~
£ | BsPa&BSPA 0.08 max. 200 max. 0045max (0030 max.  [1.00 max 17.00-19.00  [1050~1300
T restriced carbon|
]
2 | seTaBatA |Aisicer 0.08 max. 2.00 max. 0.045max.  [0.030max.  [1.00 max 17.00~19.00  9.00~12.00 Sixcatbon
2 content min.
BSLN&  |AISIB04N +
ax. a 045 ma 1 18.00~20.00  [8.00-10.50
BBLNA |resticed carbon| 0030 max. (2,00 max 0.045max.  [0.080max.  [1.00 max 8.00-20.01
BMLN&  [AISI31EN +
X a 45 ma 30 max.  [1.00ma 16.00~18.00 [10.00~1400 |2.00~3.00
SMLNA |restiosd carbon| 0030 max  [200 max 0.045max. 0,030 max. max

Mechanical Requirements

Carbon, Alloy Steel and Stainless Steel Bolting Materials for Low Temperature Services

ASTM Designation A 320
" Tensile Strength, min., ksi Yield Strength, Elongation in | Reduction of Hardness,
Type | Grade Symbol Diameter inch (mm.) HestTIeaIMEng (Mpa) 02%offset,  ksi(Mpa) | 4D, min, Area, min.. % max.
L7,L7A, 178,
5 |Lre,Lro, L, 2% (65) and under quenched and tempered 125 (860) 105 (725) 16 50
2 L72&L73
73
= L3 Up 104 (100). Included quenched and lompered 125 (850) 105 (725) 16 50
K . quenched and tempered at e 235 HB or 99
ki L7m 7% (65) and under bl ool 100 (690) 80 (550) 18 50 e
[ 1(25.4) and under quenched and tempered 125 (850 105 (720) 50
B8, BAC, BSF,
BBM, B8P, : 223 HB or 86
e Classes ter sol cale 75(5
Sheins Classes1, alldiameters carbide solution treated 5 (515) 30 (205) 35 50 L
BBMLN
BOA, BECA,
BGFA, BSMA,
BOPA, BTA, i fontiresi
S5 hissosT: ol damdliers carbide solution treated in the — 20205 B & {55TBioiE0
. finished condition HEB
BBMLNA,
© | BBNAG&
2 BBMNA
»
2 Classos 2. % (20) and undor 125 (860) 100 (630) - = %183
H
z 321 HB 35
@ %lo1 ied 115 (798 80 (550) 1 30
2 |es, B8c, BF, arri | OB 2s)Aduod carbide solution trealed in the B85 1250 J HRC.
< finished condil
gaiaio over 1110 11 (25.4 1o 31.6) included RaSCeRRap 105 (725) 85 (450) 20 35 g o
(32 10 40) included 100 (690) 50 (345) = & w1
s
Classes 2, ¥ (20) and under 110(760) 95 (665) s = =iHe s
over %10 1 (20 to 25) included 100 (690) 80 (550) 20 45 321 HB 35
BaM carbide solulion Ireated in the HRC
finished condilion 1
over 110 1% (25.4 10 31.6) included seciconoif 95 (655) 65 (450) 25 5 el e
over 1410 1% (32 10 40) included 90 (620) 50 (345) 30 45 el

Impact Energy Absorption Requirements
ASTM Designation A 320

Size of Specimen, mm.

Minimum Impact Value Required for Average
of each Set of 3 Specimens, ft-Ibf (J)

Minimum Impact Value Permitted for 1
Specimen, Only of a Set, f-Ibf (J)

rade L7M, L70,L71,L72,L73,L7,L7A,L7B & L7C

10 by 10 20 (27) 15 (20)

10by 7.5 16 (22) 12 (16)
Grade L1

10 by 10 40 (54) 30 (41)

10by 7.5 32 (44) 24 (32)

Chemical Requirements
Carbon, Alloy Steel and Stainless Steel Bolting Materials for High Temperature Services

ASTM Designation A 193
Type |Grade Symbdt|  thateriat nu.qwaz Manganese mw.:: o_:c“:_s__ Columbium & | Vanadium Copper Nitrogen
3 “ . 4 Tantalum % < % o
BS AISI 501 0.10 min. 1.00 max. 0.040 max. 0.030 max. 1.00 max 4.00~6.00
5 B6 & B6X |AISI 410 0.15 max. 1.00 max. 0.040 max. 0.030 max. 1.00 max. 11.50~13.50
H
& AIS1 4140,
o 4142, 4145, S A "
£ B7 & B7TM 4140H, 1421 0.65+1 10 0.035 max 0.040 max 0.15-0.35 0.75~1 20 0.15~0.25
5 & 4145H
&
B16 [EN40CrMoV4.6(0.36-0.47 0.45~0.70 0.035 max. 0.040 max. 0.15~0.35 0.80~1.15 0.50-0.65 0.25-0.35
B8 & B8A |AISI 204 0.08 max. 2.00 max 0 045 max. 0.030 max. 100 max 18.00-20.00 |8.00~10 50
BC & BACA [AISI347 boemax  |200mex  |0045mac  [0030mav  |100max  [17.00-19.00 [9.00-13.00 ML
content min
B8M, BSMA, | B - o [
B8M2 & B3M3 AISI 316 0.08 2.00 max. 0.045 max. 0.030 max. 1.00 max. 16.00~18.00 10.00-14.00  [2.00~3.00
B3N & BENA [AIS! 304N 0.08 max. 2.00 max. |0.045 max. 0.030 max. 1.00 max. 18.00~20.00  |8.00-10.50 0.10~0.16
AISI 305 +
BEP & B8PA 0.08 max. 2.00 max. 0.04 0.020 max. 1.00 max. 17.00~19.00 10.50~13.00
” restricad cabon
8 |TesraBoRA [xmio 005max___ [400-6.00 _ [0040max__ [0030max__ [100max__ |2050-2350 11501350 |150-3.00 010030 [010-0.20 0.20-0.40
] 27500
& 21500 -
= B8S & BBSA [restriced 0.10 max. 7.00~9.00 0.040 max. 0.040 max. 3.50~4.50 16.00-18.00  |8.00~9.00 0.08~0.18
m phosphorus.
@ : ; ; 5 xcarbon
- ] BAT & BATA 0.08 max, 2.00 max. 0.045 max. 0 030 max. 1.00 max. 17.00~19.00  [9.00~12.00 soniantin,
< tent min..
BSLN & P 3 5 -
BSLNA 0.030 max. 2.00 max. 0.045 max. 0.030 max. 16.00-20.00  [8.00-10.50 0.10~0.16
BBMN & P B 3 0
BEMNA 316N 0 08 max 2.00 max. 0 045 max. 0,020 max. 1.00 max. 16.00-18.00 [10.00~14.00 |2 00~3.00 010~0.16
BBMLN&  [AISIZIEN + & s . s 9
BAMLNA  |rostriced cabon 0.030 max. 2.00 max. 0.045 max. 0.030 max. 1.00 max. 16.00~18.00 |10.00~14.00  |2.00~3.00 0.10~0.16
BSMLCuN & e . . 21 7.50~ - - -
BSMLCUNA 531254 10.020 max. 1.00 max. 0.030 max. 0.010 max. 0.80 max. 19.50~20.50 17.50~18.50 [6.00-6.50 10.50~1.00 0.18~0.22
Carbon, Alloy Steel and Stainless Steel Bolting Materials for High Temperature Services
ASTM Designation A 193
X : mum Tempering | Tensile Strength. min..ksi | Vield Strenath, min., 0.2 % | Elongation Hardness,
Type | Grade Symbol Diameter Inch (mm.) Tomporature ‘F (-C) (Mpa) offset, ksi (Mpa) it 8%,
BS up 1o 4 (100). luded 1.100 {593) 100 (G90) 80 (550) 16 50
B6 up 10 4 (100}, Included 1.100 (593) 110 (760) 85 {585) 15 50
BEX up 10 4 (100). Included 1,100 (593) 90 (620) 70 (485) 16 50 26 HRC
274 (65) and undar 1,100 (53%) 125 (850) 105 (720) i 50 [ssHnceraz
B7 over 2:210 4 (65 10 100) 1.100 (592) 115 (795) 95 (655) 16 50 23HACbRg02
3 over 4107 (100 10 180) 1.100 (592) 100 (590) 75 (515) 18 50
&
2 -+ (65) and under 1,150 (620) 100 (60) 50 (550) 18 50
arw B7M over 22104 (65 to 100} 1,150 (620} 100 (690) 80 (550) 18 50
— = Zas B or
over 4107 (10010 180) 1,150 (620) 100 (690) 18 50 s
25 (65) and under 1,200 (650) 125 (860) s s |esHRGarazt
B16 over 2410 4 (85 10 100) 1.200 (650) 110 (760) 5 (655) 7 a5 Estingrase
over 4 10 7 (100 to 180) 1.200 {65C) 100 {690) 85 (585) 16 as 9] :Im%, 27
. Tensile Strengih, min. ksi | Yield Strength, min., 0.2 % Hardne:
Type | Grade Symbol Diameter Inch (mm.) Heat Treatment Mpo) oftse, ksi (Mpa) o
e, 5oC, mam,
B3P, 68T, nailar » ” ; 5 l 223 1B 0r 95
BN & ssest and 1D, all dia carbide solution Ireated 75(515) 30 (205) 30 HRB
BamLN
804, BOCA,
B8MA, BBPA,
574, BSLNA .
 BLNA, CinssestA, ol Gameters 750515 20 (208 20 o
BSMLNA, Classes1A, all dhamy (: ) o 5
BONA &
BamNA
AN, BONN E ; . T3 o7 66
. all dameters 20 (550 3 0
BEMLCUN C¥ B and 1D, all diam 0 /] 0 HAB
R Clases1C and 10, all Gaumeters 100 (690) a5 55
- e oo Teaied : . .
BBRA all diameters Sood condhiens 100 (650) 35 55
B8S carbide sol 95 (655) 35 35
2 B8SA 95 (555) 35 as
2
] . 44(20) and under 125 (050) 100 (690) iz 35
T | ss.eec —— ) 15 (795 30 (550 is s
£ | eepeor, oeeIonE0 oizo)nciiced carbids solution treated in the 783y o) bl
5| jene P — o condii 103 725) o5 w501 2 5
over 17410 114 (32 0 40) incuded 100 (690) 50.345) 20 45
Classes 2. % (20) and under 110 ( 760} 95 {665) 15 45
i includ 100 (650) 80 (550 20 45
BEM, BEMN & 20 to 25) included ) [§ )
BSMLCul (25.4 t0 31.6) included 85 (655) 65 {450) 25 45
over 17410 112 (32 10 40) included 90 (620) 50 (345) 30 45
Classes 2B, 2 (50.8) and under 95 (855) 75 (515) 25 40 35 HRC or 321
B3M2 over 2 1o 22 (50.8 to €3.2) includad Z 90 (620) 85 (450) 30 35 HRC or 321
over 27410 (63.2 10 76.2) incluced 20 (s50) 55 (380) a0 w0 |ssRcoraz
Classes 2C. 2 (50.8) and under 35 (s65) 65 (45) 20 w0 |asHRcarszr
Bam3
over210(50.8) 85 (505 60 415) 30 6 |ssHAcorser




Chemical Requirements

Carbon, Alloy Steel and Stainless Steel Nuts for Bolts for High-Pressure and High Temperature Services
ASTM Designation A 194

Grade Symbol Material om:‘ovo: z_m:mw\:mmm Phosphorus Sulfur % m___ow: Chromium Nikel o) Molydenum 15213 Columbium & Salaniur . % Vanadium Copper Nitrogen
Yo % % % % % % Tantalum % % % %
1 Carbon 0.15 min. 1.00 max. 0.040 max. 0.050 max. 0.40 max.
2,2H & 2HM [Carbon 0.40 min. 1.00 max. 0.040 max. 0.050 max. 0.40 max.
3 AISI 510 0.10 min. 1.00 max. 0.040 max. 0.030 max. 1.00 max. 4.00~6.00 0.40~0.65
Carbon,
~0 5 ~ ~ ~
4 Molybdenum 0.40~0.50 0.70~0.90 0.035 max. 0.040 max. 0.15~0.35 0.20~0.30
6 AISI 410 0.15 max. 1.00 max. 0.040 max. 0.030 max. 1.00 max. 11.50~13.50
AlISI 41
6F ek o 0.15 max. 1.25 max. 0.060 max.  [0.15 min. 1.00 max. 12.00~14.00
6F Al ﬁm * 0.15 max. 1.25 max. 0.060 max. 0.060 max. 1.00 max. 12.00~14.00 0.15 min.
selenium
AlSI 4140,
4142, 4145, -
7&7TM 4140H, 4142H, 0.37~0.49 0.65~1.00 0.040 max. 0.040 max. 0.15~0.35 0.75~]:20 0.15~0.25
4145H
3 &8A AlSI 304 0.08 max. 2.00 max. 0.045 max. 0.030 max. 1.00 max. 18.00~20.00 8.00~10.50
10 x carbon
8C & 8CA |AISI 347 0.08 max. 2.00 max. 0.045 max. 0.020 max. 1.00 max. 17.00~12.00 9.00~13.00 :
content min.
8F & 8FA Mﬁ_:wﬁ_cwow * 0.15 max. 2.00 max. 0.20 max. 0.15 min. 1.00 max. 17.00~19.00 8.00~10.00
AISI 303 + ;
8F & 8FA selenin 0.15 max. 2.00 max. 0.20 max. 0.060 max. 1.00 max. 17.00~12.00 8.00~10.00 0.15 min.
8M & 8MA [AISI 316 0.08 max. 2.00 max. 0.045 max. 0.030 max. 1.00 max. 16.00~18.00 10.00~14.00 2.00~3.00
8N & 8NA  |AISI 304N 0.08 max. 2.00 max. 0.045 max. 0.030 max. 1.00 max. 18.00~20.00  |8.00~10.50 0.10~0.16
AlSI 305 +
3P & 8PA . 0.08 max. 2.00 max. 0.045 max. 0.030 max. 1.00 max. 17.00~19.00 10.50~13.00
restriced cabon
8R & 8RA |XM19 0.06 max. 4.00~6.00 0.040 max. 0.030 max. 1.00 max. 20.50~23.50 11.50~13.50 1.50~3.00 0.10~0.30 0.10~0.30 0.20~0.40
S$21800 +
8S & 8SA  |restriced 0.10 max. 7.00~9.00 0.040 max. 0.040 max. 3.50~4.50 16.00~18.00  |8.00~9.00 0.08~0.18
phosphorus
S| 2.00 0.045 0.030 1.00 17.00~19.00  |9.00~12.00 kel
3T & 8TA |AISI 321 0.08 max. .00 max. : max. ! max. .00 max. ] ] i i e———
LN & sLNA |AISIS0N + 0.030 max. 2.00 max. 0.045 max. 0.030 max. 1.00 max. 18.00~20.00  |8.00-10.50 0.10~0.16
restriced cabon
8MN & 8MNA [AISI 316N 0.08 max. 2.00 max. 0.045 max. 0.030 max. 1.00 max. 16.00~18.00 10.00~14.00 2.00~3.00 0.10~0.16
BMLN& - |AISISIBN + o550 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
SMLNA restriced cabon
S8MLCuN S31254 0.020 max. 1.00 max. 0.030 max. 0.010 max. 0.80 max. 19.50~20.50 17.50~18.50 6.00~6.50 0.50~1.00 0.18~0.22




