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Chemical Composition of Materials

Instructions:
· Unless specified on the Engineering Drawing, use the chart below to identify the appropriate Material Specification associated with the material call-out on the drawing.  Use current version of referenced specification.
· Review the Chemical Composition Limits (Weight Percent) against the supplier’s Certificate of Analysis report.  Inform QA Manager of any discrepancies for further action including contacting the supplier for verification or rejecting material per QA06.
 Note: As revision changes notify Quality Director to update QA1087
	Description
	Type / Grade
	UNS Number
	Material Specification / Revision
	Chemical Composition Limits

	Alloys/Exotics
	HAYNES(R) 242(R) 
	UNS N10242
	ASTM B573 
	Cr: 7.0-9.0, Fe: 2.0 max, C: 0.03 max, Si: 0.80 max, Co: 1.00 max, Mn: 0.80 max, Mo: 2Mo: 24.0-26.0, P: 0.030 max, S: 0.015 max, Cu: 0.50 max, B: 0.006 max, Al: 0.50 max, Ni: remainder

	Nickel Iron Alloy
	Alloy 52 
	UNS N14052
	ASTM F30 
	Ni: 50.5 nominal, Mn: 0.60 max, Si: 0.30 max, C: 0.05 max, Cr: 0.25 max, P: 0.025 max, S: 0.025 max, Al: 0.10 max, Fe: remainder

	Nickel Iron Alloy
	Alloy 42 
	UNS K94100
	ASTM F30 
	Ni: 41 nominal, Mn: 0.80 max, Si: 0.30 max, C: 0.05 max, Cr: 0.25 max, P: 0.025 max, S: 0.025 max, Al: 0.10 max, Fe: remainder

	Aluminum Alloy Casting
	A356-T6
	UNS A13560
	ASTM DS56L
	Cu: 0.20 max, Fe: 0.20 max, Mg: 0.25-0.45, Mn: 0.10 max, Si: 6.5-7.5, Ti: 0.20 max, Zn: 0.10 max, Al: remainder, Other:  each 0.05 max, total 0.15 max

	Aluminum
	1100-0
	UNS A91100
	ASTM B221 
	Si+Fe: 0.95 max, Cu: 0.05-0.20, Mn: 0.05 max, Zn: 0.10 max, Other elements-each: 0.05 max, Other elements-total: 0.15 max, Al: 99.00 min

	Aluminum
	2024
	UNS A92024
	ASTM B221 
	Si: 0.50 max, Fe: 0.50 max, Cu: 3.8-4.9, Mn: 0.30-0.9, Mg: 1.2-1.8, Cr: 0.10, Zn: 0.25 max, Ti: 0.15 max, Other elements-each: 0.05 max, Other elements-total: 0.15 max, Al: remainder

	Aluminum
	4047
	UNS A94047
	SAE HS-1086
	Al: remainder, Cu: 0.30 max, Fe: 0.8 max, Mg: 0.10 max, Mn: 0.15 max, Si: 11.0-13.0, Zn: 0.20 max, Other: each 0.05 max, total 0.15 max (Be 0.0003 max for welding electrode and filler wire only)

	Aluminum
	5052-H32
	UNS A95052
	ASTM B221  
	Si: 0.25 max, Fe: 0.40 max, Cu: 0.10 max, Mn: 0.10 max, Mg: 2.2-2.8, Cr: 0.15-0.35, Zn: 0.10 max, Other: 0.15 max, Al: remainder

	Aluminum
	7075-T6  
	UNS A97075
	ASTM B221  
	Si: 0.40 max, Fe: 0.50 max, Cu: 1.2-2.0, Mn: 0.30 max, Mg: 2.1-2.9, Cr: 0.18-0.28, Zn: 5.1-6.1, Ti: 0.20 max, Other: 0.15 max, Al: remainder

	Aluminum
	6061-T6 
	UNS A96061
	ASTM B221 
	Si: 0.40-0.8, Fe: 0.7 max, Cu: 0.15-0.40, Mn: 0.15 max, Mg: 0.8-1.2, Cr: 0.04-0.35, Zn: 0.25 max, Ti: 0.15 max, Other: 0.15 max, Al:  remainder

	Aluminum
	GLIDCOP AL-15
	UNS C15715
	Proprietary formulation
	Al: 0.13-0.17, Cu (incl Ag): 99.62 min

	Beryllium
	
	
	AMS 7906
	Be: 98.5 min, BeOxide: 1.5 max, Al: 0.10 max, C: 0.15 max, Fe: 0.13 max, Mg: 0.08 max, Si: 0.06 max, Other elements: 0.04 max each

	Beryllium Copper
	BeCu C17200
	UNS C17200
	ASTM B196/B196M
	Be: 1.80-2.00, Ni+Co: 0.20 min, Ni+Co+Fe: 0.6 max, Al: 0.20 max, Si: 0.20 max, Cu: remainder

	Beryllium Copper
	BeCu C17300
	UNS C17300
	ASTM B196/B196M 
	Be: 1.80-2.00, Ni+Co: 0.20 min, Ni+Co+Fe: 0.6 max, Al: 0.20 max, Si: 0.20 max, Pb: 0.20-0.6, Cu: remainder

	Brass
	26000 (CDA260)
	UNS C26000
	ASTM B927/B927M
	Cu: 68.5-71.5, Pb: 0.07 max, Fe: 0.05 max, Zn: remainder

	Brass
	36000 (CDA360)
	UNS C36000
	ASTM B16/B16M  
	Cu: 60.0-63.0, Pb: 2.5-3.0, Fe: 0.35 max, Zn: remainder

	Brass
	46400
	UNS C46400
	ASTM B283/B283M  
	Cu: 59.0-62.0, Pb: 0.20 max, Sn: 0.50-1.0, Fe: 0.10 max, Zn: remainder

	Carbon Steel
	236 (SA36)
	UNS K02600
	ASTM A36
	C: 0.26 max, P: 0.04 max, S: 0.05 max, Cu: 0.20 min (when copper steel is specified)

	Carbon Steel
	1002 – Type 1
	UNS G10020
	ASTM A848
	C: 0.020 max, Mn: 0.35 max, Si: 0.15 max, P: 0.030 max, S: 0.025 max, Cr: 0.20 max, Ni: 0.15 max, V: 0.10 max, Ti: 0.10 max, Al: 0.10 max, Fe: balance

	Carbon Steel
	1008
	UNS G10080
	ASTM A635/A635M
	C: 0.10 max, Mn: 0.50 max, P: 0.030 max, S: 0.035 max

	Carbon Steel
	1018 
	UNS G10180
	ASTM A635/A635M  
	C: 0.15-0.20, Mn: 0.60-0.90, P: 0.030 max, S: 0.035 max

	Carbon Steel
	1020
	UNS G10200
	ASTM A635/A635M  
	C: 0.18-0.23, Mn: 0.30-0.60, P: 0.030 max, S: 0.035 max

	Carbon Steel
	1095
	UNS G10950
	ASTM A635/A635M  
	C: 0.90-1.03, Mn: 0.30-0.50, P: 0.030 max, S: 0.035 max

	Carbon Steel
	1117
	UNS G11170
	ASTM A311/A311M
	C: 0.14-0.20, Mn: 1.00-1.30, P: 0.040 max, S: 0.08-0.13

	Carbon Steel
	1144
	UNS G11440
	ASTM A311/A311M 
	C: 0.40-0.48, Mn: 1.35-1.65, P: 0.040 max, S: 0.24-0.33

	Carbon Steel
	12L14
	UNS G12144
	ASTM A108
	C: 0.15 max, Mn: 0.85-1.15, P: 0.04-0.09, Pb: 0.15-0.35, S: 0.26-0.35

	Carbon Steel
	4140
	UNS G41400
	AISI 4140 
	C: 0.38-0.43, Mn: 0.75-1.00, P: 0.025 max, S: 0.04 max, Si: 0.15-0.35, Cr: 0.80-1.10, Mo: 0.15-0.25

	Carbon Steel
	4340
	UNS G43400
	ASTM A506 
	C: 0.38-0.43, Mn: 0.60-0.80, P: 0.025 max, S: 0.025 max, Si: 0.15-0.35, Ni: 1.65-2.00, Cr: 0.70-0.90, Mo: 0.20-0.30

	Copper
	
	UNS C11000
	ASTM B187/B187M 
	Cu: 99.90 min

	Copper
	
	UNS C12200
	ASTM B152/B152M  
	Cu (incl silver): 99.9 min, P: 0.015-0.040

	Copper
	
	UNS C18200
	ASTM DS56L
	Cr: 0.6-1.2, Cu: remainder, Fe: 0.10 max, Pb: 0.05 max, Si: 0.10 max

Other: Cu + sum of named elements = 99.5 min

	Copper
	
	UNS C46400
	ASTM B21/B21M 
	Cu: 59.0-62.0, Sn: 0.50-1.0, Pb: 0.20 max, Zn: remainder, Fe: 0.10 max

	Inconel
	625
	UNS N06625
	ASTM B446  
	C: 0.10 max, Mn: 0.50 max, Si: 0.50 max, P: 0.015 max, S: 0.015 max, Cr: 20.0-23.0, Columbium+Tantalum: 3.15-4.15, Co: 1.0 max (if determined), Mo: 8.0-10.0, Fe: 5.0 max, Al: 0.40 max, Ti: 0.40 max, Ni: 58.0 min

	Inconel
	750
	UNS N07750
	ASTM B637  
	C: 0.08 max, Mn: 1.00 max, Si: 0.50 max, S: 0.01 max, Cr: 14.00-17.00, Co: 1.00 max, Columbium: 0.70-1.20, Ti: 2.25-2.75, Al: 0.40-1.00, Fe: 5.00-9.00, Cu: 0.50 max, Ni: 70.00 min

	Inconel
	600
	UNS N06600
	ASTM B166  or

ASTM B168  
	Ni: 72.0 min, Cr: 14.0-17.0, Fe: 6.0-10.0, Mn: 1.0 max, C: 0.15 max, Cu: 0.5 max, Si: 0.5 max, S: 0.015 max

	Inconel
	718
	UNS N07718
	ASTM B637  
	C: 0.08 max, Mn: 0.35 max, Si: 0.35 max, P: 0.015 max, S: 0.015 max, Cr: 17.0-21.0, Co: 1.0 max, Mo: 2.80-3.30, Columbium: 4.75-5.50, Ti: 0.65-1.15, Al: 0.20-0.80, Bo: 0.006 max, Cu: 0.30 max, Ni: 50.0-55.0, Fe: remainder

	Invar
	
	UNS K93603
	ASTM F1684
	Ni: 36 nominal, Co: 0.50 max, Mn: 0.60 max, Si: 0.40 max, C: 0.05 max, Al: 0.10 max, Mg: 0.10 max, Zr: 0.10 max, Ti: 0.10 max, Cr: 0.25 max, P: 0.015 max, S: 0.015 max, Fe: remainder
Note: Al+Mg+Ti+Zr must not exceed 0.20%

Note:  P+S must not exceed 0.025%

	Invar
	
	UNS K93050
	ASTM F1684
	Ni: 36 nominal, Co: 0.50 max, Mn: 1.00 max, Si: 0.35 max, C: 0.15 max, Cr: 0.25 max, Se: 0.15 to 0.30, P: 0.020 max, S: 0.020 max, Fe: remainder

	Invar
	
	UNS K93500
	ASTM F1684
	Ni: 32 nominal, Co: 5 max, Mn: 0.60 max, Si: 0.25 max, C: 0.05 max, Al: 0.10 max, Mg: 0.10 max, Zr: 0.10 max, Ti: 0.10 max, Cr: 0.25 max, P: 0.015 max, S: 0.015 max, Fe: remainder
Note: Al+Mg+Ti+Zr must not exceed 0.20%

Note: P+S must not exceed 0.025%

	Maraging Steel
	
	UNS K93120
	AMS 6514  
	C: 0.03 max, Mn: 0.10 max, Si: 0.10 max, P: 0.010 max, S: 0.010 max, Ni: 18.00-19.00, Co: 8.50-9.50, Mo: 4.60-5.20, Ti: 0.50-0.80, Al: 0.05-0.15, Cr: 0.50 max, Cu: 0.50 max

	Monel
	400
	UNS N04400
	ASTM B164  
	Ni: 63.0 min, Cu: 28.0-34.0, Fe: 2.5 max, Mn: 2.0 max, C: 0.3 max, Si: 0.5 max, S: 0.024 max

	Monel
	R405
	UNS N04405
	ASTM B164  
	Ni: 63.0 min, Cu: 28.0-34.0, Fe: 2.5 max, Mn: 2.0 max, C: 0.3 max, Si: 0.5 max, S: 0.025-0.060

	Nickel
	200
	UNS N02200
	ASTM B162
	Ni:  99.0 min, Cu: 0.25 max, Fe: 0.40 max, Mn: 0.35 max, C: 0.15 max, Si: 0.35 max, S: 0.01 max

	Nickel
	201
	UNS N02201
	ASTM B162
	Ni: 99.0 min, Cu: 0.25 max, Fe: 0.40 max, Mn: 0.35 max, C: 0.02 max, Si: 0.35 max, S: 0.01 max

	Nickel
	270
	UNS N02270
	ASTM DS56
	C: 0.02 max, Co: 0.001 max, Cr: 0.001 max, Cu: 0.001 max, Fe: 0.005 max, Mg: 0.001 max, Mn: 0.001 max, Ni: 99.97 min, S: 0.001 max, Si: 0.001 max, Ti: 0.001 max

	Nickel Alloy Brazing Matl.
	BNi-2
	UNS N99620
	AMS 4777
	C: 0.06 max, Si: 4.00-5.00, P: 0.02 max, S: 0.02 max, Cr: 6.00-8.00, B: 2.75-3.50, Fe: 2.50-3.50, Co: 0.10 max*, Ti: 0.05 max, Al: 0.05 max, Se: 0.005 max*, Zr: 0.05 max, Ni: remainder

*not required for routine acceptance

	Palladium
	Grade 99.8
	UNS P03980
	ASTM B683
	Pd: 99.8 min; Total Impurities: 0.2 max; Pt group (Ir, Pt, Rh, Os, Ru) and Au, Ag, Cu: 0.1 max; Total other impurities (within the following limits): 0.1 max; Pb, Sb, Bi, Sn, As, Cd, Zn: 0.01 max each; Fe: 0.015 max; Other Elements: 0.02 max each

	Platinum
	Grade 99.95
	UNS PO4995
	ASTM B561
	PT: 99.95 min, Rh: 0.03 max, Pd: 0.02 max, Ru: 0.01 max, Ir: 0.015 max, Au: 0.01 max, Ag: 0.005 max, Pb: 0.005 max, Sn: 0.005 max, Zn: 0.005 max, Fe: 0.01 max, Mn: 0.005 max, Cu: 0.01 max, Si: 0.01 max, Ca: 0.005 max, Mg: 0.005 max, Al: 0.005 max, Ni: 0.005 max, Cr: 0.005 max, Sb: 0.005 max, As: 0.005 max, Bi: 0.005 max, Te: 0.005 max, Cd: 0.005 max, Mo: 0.01 max

	Stainless Steel
	316
	UNS S31600
	ASTM A276/A276M 
	C: 0.08 max, Mn: 2.00 max, P: 0.045 max, S: 0.030 max, Si: 1.00 max, Cr: 16.0-18.0, Ni: 10.0-14.0, Mo: 2.00-3.00

	Stainless Steel
	316L
	UNS S31603
	ASTM A276/A276M  
	C: 0.030 max, Mn: 2.00 max, P: 0.045 max, S: 0.030 max, Si: 1.00 max, Cr: 16.0-18.0, Ni: 10.0-14.0, Mo: 2.00-3.00

	Stainless Steel
	13-8
	UNS S13800
	ASTM A564/A564M
	Al: 0.90-1.35, C: 0.05 max, Cr: 12.25-13.25, Mn: 0.20 max, Mo: 2.00-2.50, N: 0.01 max, Ni: 7.50-8.50, P: 0.01 max, S: 0.008 max, Si: 0.10 max

	Stainless Steel
	15-5
	UNS S15500
	ASTM A564/A564M
	C: 0.07 max, Mn: 1.00 max, P: 0.040 max, S: 0.030 max, Si: 1.00 max, Cr: 14.00-15.50, Ni: 3.50-5.50, Cu: 2.50-4.50, Cb+Ta: 0.10-0.50

	Stainless Steel
	17-4
	UNS S17400 
	ASTM A564/A564M  
	C: 0.07 max, Mn: 1.00 max, P: 0.040 max, S: 0.030 max, Si: 1.00 max, Cr: 15.00-17.50, Ni: 3.00-5.00, Cu: 3.00-5.00

	Stainless Steel
	17-7
	UNS S17700
	ASTM A564/A564M 
	C: 0.09 max, Mn: 1.00 max, P: 0.040 max, S: 0.030 max, Si: 1.00 max, Cr: 16.00-18.00, Ni: 6.50-7.75, Al: 0.75-1.50

	Stainless Steel
	218
	UNS S21800
	ASTM A276/A276M
	C: 0.10 max, Mn: 7.0-9.0, P: 0.060 max, S: 0.030 max, Si: 3.5-4.5, Cr: 16.0-18.0, Ni: 8.0-9.0, N: 0.08-0.18

	Stainless Steel
	302
	UNS S30200
	ASTM A276/A276M 
	C: 0.15 max, Mn: 2.00 max, P: 0.045 max, S: 0.030 max, Si: 1.00 max, Cr: 17.0-19.0, Ni: 8.0-10.0, N: 0.10 max

	Stainless Steel
	304
	UNS S30400
	ASTM A276/A276M  
	C: 0.08 max, Mn: 2.00 max, P: 0.045 max, S: 0.030 max, Si: 1.00 max, Cr: 18.0-20.0, Ni: 8.0-11.0

	Stainless Steel
	304L
	UNS S30403
	ASTM A276/A276M  
	C: 0.030 max, Mn: 2.00 max, P: 0.045 max, S: 0.030 max, Si: 1.00 max, Cr: 18.0-20.0, Ni: 8.0-12.0

	Stainless Steel
	416
	UNS S41600
	ASTM A582/A582M 
	C: 0.15 max, Mn: 1.25 max, P: 0.06 max, S: 0.15 min, Si: 1.00 max, Cr: 12.0-14.0

	Stainless Steel
	303
	UNS S30300
	ASTM A582/A582M  
	C: 0.15 max, Mn: 2.00 max, P: 0.20 max, S: 0.15 min, Si: 1.00 max, Cr: 17.0-19.0, Ni: 8.0-10.0

	Stainless Steel
	310
	UNS S31000
	ASTM A276/A276M
	C: 0.25 max, Mn: 2.00 max, P: 0.045 max, S: 0.030, Si: 1.50 max, Cr: 24.0-26.0, Ni: 19.0-22.0

	Stainless Steel
	403
	UNS S40300
	ASTM A276  
	C: 0.15 max, Mn: 1.00 max, P: 0.040 max, S: 0.030 max, Si: 0.50 max, Cr: 11.5-13.0

	Stainless Steel
	440C
	UNS S44004
	ASTM A276  
	C: 0.95-1.20, Mn: 1.00 max, P: 0.040 max, S: 0.030 max, Si: 1.00 max, Cr: 16.0-18.0, Mo: 0.75 max

	Stainless Steel
	430
	UNS S43000
	ASTM A240/A240M  
	C: 0.12 max, Mn: 1.00 max, P: 0.040 max, S: 0.030 max, Si: 1.00 max, Cr: 16.0-18.0, Ni: 0.75 max

	Stainless Steel
	660
	UNS S66286
	ASTM A638/A638M
	C: 0.08 max, Mn: 2.00 max, Si: 1.00 max, P: 0.040 max, S: 0.030 max, Cr: 13.50-16.00, Ni: 24.00-27.00, Mo: 1.00-1.50, Ti: 1.90-2.35, Al: 0.35 max, V: 0.10-0.50, B: 0.0010-0.010

	SUPREMEX 
	640XA
	N/A
	Specialty brand-name metal consisting of 6061 Al reinforced with 40 vol.% SiC typical
	Si: 0.40-0.8 max, Fe: 0.7 max, Cu: 0.15-0.40, Mg: 0.8-1.2, Cr: 0.04-0.35, Others: 0.15 max, Al: Balance

	Titanium
	6AL4V
(GR5)
	UNS R56400
	ASTM B348  
	C: 0.08 max, O: 0.20 max, N: 0.05 max, H: 0.015 max, Fe: 0.40 max, Al 5.5-6.75, V: 3.5-4.5, Other elements each: 0.1 max, Other elements total: 0.4 max, Ti: remainder

	Titanium
	A70
	UNS R50700
	ASTM B348  
	C: 0.08 max, O: 0.40 max, N: 0.05 max, H: 0.015 max, Fe: 0.50 max, Other elements each: 0.1 max, Other elements total: 0.4 max, Ti: remainder

	Titanium
	Grade 5
	UNS R56400
	ASTM B265
	C: 0.08 max, O: 0.20 max, N: 0.05 max, H: 0.015 max, Fe: 0.40 max, Al: 5.5-6.75, V: 3.5-4.5, Other elements each:  0.1 max, Other elements total: 0.4 max

	Tool Steel
	A2
	UNS T30102
	ASTM A681
	C: 0.95-1.05, Mn: 0.40-1.00, P: 0.030 max, S: 0.030 max, Si: 0.10-0.50, Cr: 4.75-5.50, V: 0.15-0.50, Mo: 0.90-1.40

	Tool Steel
	D2
	UNS T30402
	ASTM A681
	C: 1.40-1.60, Mn: 0.10-0.60, P: 0.030 max, S: 0.030 max, Si: 0.10-0.60, Cr: 11.00-13.00, V: 0.50-1.10, Mo: 0.70-1.20

	Tool Steel
	O1
	UNS T31501
	ASTM A681
	C: 0.85-1.00, Mn: 1.00-1.40, P: 0.030 max, S: 0.030 max, Si: 0.10-0.50, Cr: 0.40-0.70, V: 0.30 max, W: 0.40-0.60

	Tungsten
	HD-17  - Class 1
	N/A
	ASTM B-777 
	Tungsten:  88.1% - 92.4%

	Tungsten
	HD-18 – Class 3
	N/A
	ASTM B-777 
	Tungsten: 92.6% - 96.9%

	Havar
	N/A
	Formulation proprietary 
	
	Nominal values = Co: 42%, Cr: 19.5%, Ni: 12.7%, W: 2.7%, Mb 2.2%, Mg 1.6%,  

C: .2% 

	Kovar
	Class 1
	UNS K94610
	AMS-I-23011 
	Ni: 29.0 nom., Co: 17.0 nom., Mn: 0.50 max, Si: 0.20 max, C: 0.06 max, Al: 0.10 max, Mg: 0.10 max, Zr: 0.10 max, Ti: 0.10 max, Fe: remainder

Note: Total permissible contents of Al, Mg, Zr & Ti shall not exceed 0.20%.
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