




APPLICATION
	 For	pressure	vessels,	valves,	flanges	and	fittings	for	
	 high	temperature	service.

PRODUCT	DESCRIPTION
	 Stud	Bolts	ASTM	A193	/	A193M

THREAD	STANDARDS
	 ANSI/ASME	B1.1
	 ANSI/ASME	B1.13M

DIMENSIONAL	STANDARDS
	 ANSI/ASME	B18.2.1
	 ANSI/ASME	B18.2.3.1M
	 ANSI/ASME	B18.3
	 ANSI/ASME	B18.3.1M

AVAILABLE	MATERIALS	AND	GRADES
(Subject	to	Material	Availabilty)

	 Ferritic	Steel	 B5,	B6,	B6X,	B7,	B7M	and	B16

	 Austenitic	Steel	 B8,	B8A,	B8C,	B8CA,	B8M,	B8MA,	B8M2	B8M3,	B8P,	B8PA,	B8N,	B8NA,	B8MN,	B8MNA,	B8MLCuN,	
	 	 	 B8MLCuNA,	B8T	B8TA,	B8R,	B8RA,	B8S,	B8SA,	B8LN,	B8LNA	B8MLN	and	B8MLNA

MECHANICAL	STANDARDS	as	per	ASTM	A193
	 Ferritic	Steel

Material	Grade Diameter	(Inches)
Tensile	Strength,	

min,	ksi
Yield	Strength,	min,	

0.2%	offset,		ksi
Elongation	in	4D,	

min,	%
Reduction	Area,	

min,	%
Hardness,	Max

B5 up	to	4,	incl 100 80 16 50 	- -

B6 up	to	4,	incl 110 85 15 50 - -

B6X up	to	4,	incl 90 70 16 50 26	HRC -

B7

2½	and	under 125 105 16 50 35	HRC 321	HB

over	2½	to	4 115 95 16 50 35	HRC 321	HB

over	4	to	7 100 75 18 50 35	HRC 321	HB

B7Ma
4	and	under 100 80 18 50 99	HRB 235	HB

over	4	to	7 100 75 18 50 99	HRB 235	HB

B16

2½	and	under 125 105 18 50 35	HRC 321	HB

over	2½	to	4 110 95 17 45 35	HRC 321	HB

over	4	to	8 100 85 16 45 35	HRC 321	HB

	 Austenitic	Steel

Material	Grade Diameter	(Inches)
Tensile	Strength,	

min,	ksi
Yield	Strength,	min,	

0.2%	offset,		ksi
Elongation	in	4D,	

min,	%
Reduction	Area,	

min,	%
Hardness,	Max

Class	1	-	B8,B8M All	Diameters 75 30 30 50 96	HRB 223	HBb

Class	2	-	B8c

¾	and	under 125 100 12 35 35	HRC 321	HB

over	¾	to	1,	incl 115 80 15 35 35	HRC 321	HB

over	1	to	1¼,	incl 105 65 20 35 35	HRC 321	HB

over	1¼	to	1½,	incl 100 50 28 45 35	HRC 321	HB

Class	2	-	B8Mc

¾	and	under 110 96 15 45 35	HRC 321	HB

over	¾	to	1,	incl 100 80 20 45 35	HRC 321	HB

over	1	to	1¼,	incl 95 65 25 45 35	HRC 321	HB

over	1¼	to	1½,	incl 90 50 30 45 35	HRC 321	HB

Class	2B	-	B8c

2	and	under 95 75 25 40 35	HRC 321	HB

over	2	to	2½,	incl 90 65 30 40 35	HRC 321	HB

over	2½	to	3,	incl 80 55 30 40 35	HRC 321	HB

	 a	To	meet	the	tensile	requirements,	the	hardness	shall	be	over	93	HRB	or	200	HB.
	 b	For	sizes	¾	inches	in	diameter	and	smaller,	a	maximum	hardness	of	100	HRB	or	241	HB	is	permitted.
	 c	For	diameter	1½	and	over,	core	properties	may	be	lower	than	indicated	by	test	reports	which	are	based	on	values	determined	at	½	radius.



APPLICATION
	 For	pressure	vessels,	valves,	flanges	and	fittings	for
	 low	temperature	service.

PRODUCT	DESCRIPTION
	 Stud	Bolts	ASTM	A320	/	A320M

THREAD	STANDARDS
	 ANSI/ASME	B1.1
	 ANSI/ASME	B1.13M

DIMENSIONAL	STANDARDS
	 ANSI/ASME	B18.2.1
	 ANSI/ASME	B18.2.3.1M
	 ANSI/ASME	B18.3
	 ANSI/ASME	B18.3.1M

AVAILABLE	MATERIALS	AND	GRADES
(Subject	to	Material	Availabilty)

	 Ferritic	Steel	 L7,	L7A,	L7B,	L7C,	L70,	L71,	L72,	L73,	L43,	L1,	L7M

	 Austenitic	Steel	 B8,	B8C,	B8M,	B8P,	B8F,	B8T,	B8LN	B8MLN,	B8A,	B8CA,	B8MA,	B8PA,	B8FA
	 	 	 B8TA,	B8TA,	B8LNA,	B8MLNA

ASTM	A194	/	194M	HEX	NUT	COMPATIBLE	GRADES
	 Ferritic	Steel	 Grade	4	or	7
	 	 	 Grade	7M	(For	Grade	L7M	stud	bolts	only.)

	 Austenitic	Steel	 Grade	8,	8C,	8T,	8F,	8M,	8LN	and		8MLN

MECHANICAL	STANDARDS	as	per	ASTM	A320
	 Ferritic	Steel

Material	Grade Diameter	(Inches)
Tensile	Strength,	

min,	ksi
Yield	Strength,	min,	

0.2%	offset,		ksi
Elongation	in	4D,	

min,	%
Reduction	Area,	

min,	%
Hardness,	Max

L7 2½	and	undera 125 105 16 50 - -

L7M 2½	and	undera 100 80 18 50 99	HRB 235	HBb

	 Austenitic	Steel

Material	Grade Diameter	(Inches)
Tensile	Strength,	

min,	ksi
Yield	Strength,	min,	

0.2%	offset,		ksi
Elongation	in	4D,	

min,	%
Reduction	Area,	

min,	%
Hardness,	Max

Class	1	-	B8,	B8M All	Diameters 75 30 30 50 96	HRBc 223	HBC

Class	2	-	B8

¾	and	under 125 100 12 35 35	HRC 321	HB

over	¾	to	1,	incl 115 80 15 30 35	HRC 321	HB

over	1	to	1¼,	incl 105 65 20 35 35	HRC 321	HB

over	1¼	to	1½,	incla 100 50 28 45 35	HRC 321	HB

Class	2	-	B8M

¾	and	under 110 95 15 45 35	HRC 321	HB

over	¾	to	1,	incl 100 80 20 45 35	HRC 321	HB

over	1	to	1¼,	incl 95 65 25 45 35	HRC 321	HB

over	1¼	to	1½,	incla 90 50 30 45 35	HRC 321	HB

	 a	These	upper	diameter	limits	were	established	on	the	basis	that	these	were	the	largest	sizes	commonly	available	that	consistently	met	specification	property	limits.	They	are	not	intended	
	 	 as	absolute	limits	beyond	which	bolting	materials	could	no	longer	be	certified	to	the	specification.
	 b	To	meet	the	tensile	requirements,	the	hardness	shall	not	be	less	than	93	HRB	or	200	HB.
	 c	For	sizes	¾	inches	in	diameter	and	smaller,	a	maximum	hardness	of	100	HRB	or	241	HB	is	permitted.



APPLICATION
	 For	high	pressure	or	high	temperature	service,	or	
	 both,	covering	nut	size	1/4	inches		through	4	inches	
	 and	metric	M6	through	M100	nominal

PRODUCT	DESCRIPTION
	 Hex	Nuts	ASTM	A194	/	A194M

THREAD	STANDARDS
	 ANSI/ASME	B1.1
	 ANSI/ASME	B1.13M

DIMENSIONAL	STANDARDS
	 ANSI/ASME	B18.2.2
	 ANSI/ASME	B18.2.4.6M

AVAILABLE	MATERIAL	AND	GRADES
(Subject	to	Material	Availabilty)

	 Ferritic	Steel	 Grade	1,	2,	2HM,	2H	and	4

	 Austenitic	Steel	 Grade	3,	6,	6F,	7,	7M,	8,	8A,	8C,	8CA,	8M,	8MA,	8T	8TA,	8F,	8FA,	8P,	8PA,	8M,	8NA,	8LN,	8LNA,	
	 	 8MN	8MNA,	8MLN,	8MLNA,	8R,	8RA,	8S,	8SA,	8MLCuNA,	8MLCuNA,	9C,	9CA	and	16

HARDNESS	STANDARDS	as	per	ASTM	A194

Material	Grade
Internal	Diameter	

(Inches)

Rockwell	Hardness
Brinell	Hardness

C-Scale B-Scale

2 All	Diameters - 84	min 159	to	352

2H up	to	1½,	incl 24	to	38 - 248	to	352

over	1½ 38	max 95	min 212	to	352

2HM	and	7M All	Diameters 22	max - 159	to	237

4,	7	and	16 All	Diameters 24	to	38 - 248	to	352

8 All	Diameters - 60	to	105 126	to	300

PROOF	LOAD	using	Threaded	Mandrel	as	per	ASTM	A194	
Note:	Proof	Loads	are	not	design	loads

Nominal	Size	
(Inches)

Threads	per	Inch
Stress	Area	

(In.2)

Proof	Load,	lbfa

Grades	2,	2HM,	7M Grades	2H,	4,	7,	16 Grade	8

Heavy	Hexb Hexc Heavy	Hexd Hexe Heavy	Hexf Hexg

¼ 20 0.0316 4770 4300 5570 4770 2540 2380

3/8 16 0.0774 11620 10460 13560 11620 6200 5810

½ 13 0.1419 21280 19160 24830 21280 11350 10640

5/8 11 0.226 33900 30510 39550 33900 18080 16950

¾ 10 0.334 50100 45090 58450 50100 26720 25050

7/8 9 0.462 69300 62370 80850 69300 36960 34650

1 8 0.606 90900 81810 106000 90900 48480 45450

11/8 8 0.790 118500 106700 138200 118500 63200 59250

1¼ 8 1.000 150000 135000 175000 150000 80000 75000

13/8 8 1.233 185000 166500 215800 185000 98640 92450

1½ 8 1.492 223800 201400 261100 223800 119360 111900

	 a	Proof	load	testing	of	nuts	is	achieved	by	a	proof	load	of	over	120	000	lbf.

	 b	Based	on	proof	stress	of	150	000	psi.

	 c	Based	on	proof	stress	of	135	000	psi.

	 d	Based	on	proof	stress	of	175	000	psi.

	 e	Based	on	proof	stress	of	150	000	psi.

	 f	Based	on	proof	stress	of	80	000	psi.

	 g	Based	on	proof	stress	of	75	000	psi.




