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Appendix II: Material Data

	MATERIAL &

 SPECIFICATION
	UNS
	ELEMENTS
	
	
	
	
	
	
	
	
	TENSILE (min)
 
	YIELD (min)2
	Elongation2
	Brinell 2
	Pressure 

Temp.

Rating
	Class 150

Note: SPTxx are Shipham calculated values

	GUNMETALS
	
	Cu
	Sn
	Pb
	Zn
	Ni
	
	E=120 kN/mm2
	N/mm2
	%
	
	B16.34-2004
	CWP (bar)
	250 oC
	max bar
	at oC

	
	
	
	
	
	
	
	
	
	
	
	
	
	=8.8 g/cm3
	
	
	
	
	
	
	
	
	

	B62
	
	C83600
	84.0
	86.0
	4.0
	6.0
	4.0
	6.0
	4.0
	6.0
	1.0
	
	Cu min can be Cu+Ni
	205
	95
	20
	
	B16.24-2001
	15.5
	-
	10.3
	208

	BS1400
	LG2
	obsolete
	Bal
	4.0
	6.0
	4.0
	6.0
	4.0
	6.0
	2.0
	
	
	200
	100
	13
	
	
	
	
	
	

	EN1982
	CC491K
	
	83.0
	87.0
	4.0
	6.0
	4.0
	6.0
	4.0
	6.0
	2.0
	
	Cu inc. Ni
	200
	90
	13
	60
	EN1759-3:2003*
	15.5
	10.7
	10.3
	260

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B61
	
	C92200
	86.0
	90.0
	5.5
	6.5
	1.0
	2.0
	3.0
	5.0
	1.0
	
	Cu min can be Cu+Ni
	235
	110
	24
	
	B16.24-2001
	15.5
	10.6
	9.6
	288

	BS1400
	LG4
	obsolete
	Bal
	6.0
	8.0
	2.5
	3.5
	1.5
	3.0
	2.0
	
	Sn + .5Ni=7% to 8%
	250
	130
	16
	
	
	
	
	
	

	EN1982
	CC492K
	
	85
	89
	6.0
	8.0
	2.5
	3.5
	1.5
	3.0
	2.0
	
	Cu inc. Ni + as above
	230
	130
	14
	65
	EN1759-3:2003*
	15.5
	10.7
	10.3
	260

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NICKEL-ALUMINIUM BRONZES
	Cu
	Al
	Fe
	Ni
	Mn
	Zn
	E=110 kN/mm2
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	=7.6 g/cm3
	
	
	
	
	
	
	
	
	

	BS1400
	AB2
	
	Bal
	
	8.8
	10.0
	4.0
	5.5
	4.0
	5.5
	3.0
	0.5
	
	640
	250
	13
	
	see SPT01
	
	
	
	

	EN1982
	CC333G
	
	76.0
	83.0
	8.5
	10.5
	4.0
	5.5
	4.0
	6.0
	3.0
	0.5
	
	600
	250
	13
	140
	EN1759-3:2003*
	15.5
	12.7
	10.3
	350

	B148
	
	C95800
	79.0
	
	8.5
	9.5
	3.5
	4.5
	4.0
	5.0
	1.5
	
	
	585
	240
	15
	
	see SPT01
	
	
	
	

	Various
	AB2/958/955/CC333G
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	SPT01
	19.0
	8.2
	7.9
	260

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ni-Cu ALLOYS (MONEL®)
	Ni
	Cu
	Si
	Fe
	Mn
	
	
	E=179 kN/mm2
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	=8.8 g/cm3
	
	
	
	
	
	
	
	
	

	BS3071
	NA1
	
	Rem
	28.0
	34.0
	
	1.5
	1.5
	1.5
	
	
	
	430
	170
	20
	
	
	
	
	
	

	BS3071
	NA3
	
	Rem
	28.0
	34.0
	3.5
	4.5
	1.5
	1.5
	
	
	
	630
	
	
	250
	
	
	
	
	

	A494
	M35-1
	N24135
	Balance
	26.0
	33.0
	
	1.3
	3.5
	1.5
	
	
	(N04400)
	450
	170
	25
	
	(3.4)
	15.9
	12.1
	3.7
	475

	A494
	M35-2
	N04020
	Balance
	26.0
	33.0
	
	2.0
	3.5
	1.5
	
	
	(N04400)
	450
	205
	25
	
	(3.4)
	15.9
	12.1
	3.7
	475

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	STAINLESS STEELS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	* flat faced flanges only
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(similar materials)
	
	
	
	

	SUPER AUSTENITIC
	
	Cr
	Ni
	Mo
	Cu
	N
	Mn
	Si
	E=200 kN/mm2
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	=8.0 g/cm3
	
	
	
	
	
	
	
	
	

	A351
	CK-3MCuN
	J93254
	20.5
	19.5
	19.5
	17.5
	7.0
	6.0
	1.0
	0.2
	1.2
	1.0
	C 0.02 max
	550
	260
	35
	155
	2.8
	20.0
	12.1
	6.5
	400

	AVESTA
	254 SMO
	S31254
	20.5
	19.5
	18.5
	17.5
	6.5
	6.0
	1.0
	0.2
	
	
	C 0.02 max
	650
	300
	35
	210
	(2.8)
	20.0
	12.1
	6.5
	400

	A743
	CN-3MN
	(N08367)
	20.0
	22.0
	25.5
	23.5
	6
	7.0
	0.75
	0.2
	2
	1
	C 0.03 max
	550
	260
	35
	
	3.12
	17.8
	12.1
	5.5
	425

	A743
	CN-7M
	N08007
	19.0
	22.0
	27.5
	30.5
	2
	3.0
	3.5
	-
	1.5
	1.5
	C 0.07 max, sim to N08020
	425
	170
	35
	
	3.17
	15.9
	10.4
	9.3
	325

	B649
	(forging)
	N08904
	19.0
	23.0
	23
	28
	4
	5.0
	1.5
	-
	2
	
	C 0.02 max
	500
	220
	35
	180
	3.11
	19.7
	12.1
	7.4
	375


	MATERIAL &

 SPECIFICATION
	UNS
	ELEMENTS
	
	
	
	
	
	
	
	
	TENSILE
	YIELD
	Elongation
	Brinell
	Pressure 

Temp.

Rating
	Class 150

Note: SPTxx are Shipham calculated values

	
	
	
	
	
	
	
	
	
	
	
	N/mm2
	%
	
	B16.34-2004
	CWP (bar)
	250 oC
	max bar
	at oC

	DUPLEX
	
	
	Cr
	Ni
	Mo
	Cu
	N
	Mn
	Si
	E=200 kN/mm2
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	=7.8 g/cm3
	
	
	
	
	
	
	
	
	

	A890
	4A
	J92205
	21.0
	23.5
	4.5
	6.5
	2.5
	3.5
	1.0
	0.3
	1.5
	1.0
	C 0.03 max
	620
	415
	25
	
	(2.8)
	20.0
	12.1
	9.6
	315

	A351
	CD3M-WCuN
	J93380
	24.0
	26.0
	6.5
	8.5
	3.0
	4.0
	1.0
	0.3
	1.0
	1.0
	W 1.0,C.03, UNS S32760
	700
	450
	25
	
	(2.8)
	20.0
	12.1
	9.6
	315

	A744
	CD-4MCu
	J93370
	24.5
	26.5
	4.8
	6.0
	1.8
	2.3
	3.0
	-
	2.0
	1.0
	Ferralium,UNS S32550
	690
	485
	16
	
	2.8
	20.0
	12.1
	9.6
	315

	A789
	SAF 2507
	S32750
	24.0
	26.0
	6.0
	8.0
	3.0
	5.0
	0.5
	0.3
	1.2
	-
	
	
	
	
	
	2.8
	20.0
	12.1
	9.6
	315

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NICKEL ALLOYS (1)  (Inconel ®,  Incoloy ® )
	
	
	
	
	
	
	
	
	
	
	E=196, 206 kN/mm2
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	=8.1, 8.4 g/cm3
	
	
	
	
	
	
	
	
	

	B424
	Incoloy
	N08825
	19.5
	23.5
	38.0
	46.0
	2.5
	3.5
	3.0
	-
	1.0
	-
	Fe bal,Ti 1.0 max
	
	
	
	
	3.8
	20.0
	12.1
	1.4
	538

	A494
	CU5MCuC
	
	19.5
	23.5
	38.0
	44.0
	2.5
	3.5
	3.5
	-
	1.0
	1.0
	Fe bal,Ti 1.2 max
	520
	240
	20
	
	(3.8)
	20.0
	12.1
	1.4
	538

	A494
	CW-6MC
	N26635
	20.0
	23.0
	bal
	
	8.0
	10.0
	-
	-
	1.0
	1.0
	Fe 5 max, UNS N06625
	485
	275
	25
	
	(3.8)
	20.0
	12.1
	1.4
	538

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NICKEL ALLOYS (2) (Hastelloys ®)
	
	
	
	
	
	
	
	
	
	
	E=217, 205 kN/mm2
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	=9.2, 8.7 g/cm3
	
	
	
	
	
	
	
	
	

	A494
	N-7M
	J30007
	0.0
	1.0
	bal
	30.0
	33.0
	-
	-
	1.0
	1.0
	UNS N10665,B2
	525
	275
	20
	
	(3.7)
	20.0
	12.1
	5.5
	425

	A494
	CX-2MW
	N26022
	22.0
	22.5
	bal
	12.5
	14.5
	-
	-
	1.0
	0.8
	UNS N06022,C22
	550
	280
	30
	
	(3.8)
	20.0
	12.1
	1.4
	538

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TITANIUM
	
	Ti
	Al
	Va
	O
	Fe
	C
	N
	E=110 kN/mm2
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	=4.4 g/cm3
	
	
	
	
	
	
	
	
	

	B367
	C-2
	R50400
	Bal
	-
	
	-
	
	0.4
	0.2
	0.1
	0.05
	R52250
	345
	275
	15
	
	SPT02
	16.2
	8
	7.7
	260

	B367
	C-3
	R50550
	Bal
	-
	
	-
	
	0.4
	0.25
	0.1
	0.05
	R52250
	450
	380
	12
	
	SPT04
	20.0
	8.7
	8.4
	260

	B367
	C-5
	R56401
	Bal
	5.5
	6.8
	3.5
	4.5
	0.25
	0.4
	0.1
	0.05
	
	895
	825
	6
	
	(not rec)
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ZIRCONIUM
	
	Zr
	Nb
	Fe + Cr
	
	Hf
	
	
	
	E=99 kN/mm2
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	=6.6 g/cm3
	
	
	
	
	
	
	
	
	

	B752
	702C
	R60702
	Bal
	-
	-
	0.3
	
	4.5
	
	
	
	
	380
	276
	12
	210
	SPT03
	17.8
	8.8
	5.9
	370

	B752
	705C
	R60705
	Bal
	2
	3
	0.3
	
	4.5
	
	
	
	
	552
	379
	12
	235
	
	
	
	
	












































� Figures in bold are mandatory in the standard.





www.shipham-valves.com 

Page 1 of 3
www.shipham-valves.com 

Page 3 of 3

