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ALUMINUM ALLOY WELDING WIRE 
4.1Si - 0.2Mg (4643) 

UNS A94643 

1. SCOPE: 

1.1 Form: This specification covers an aluminum alloy in the form of welding 
wire. 

1.2 A~plication: Primarily for use as filler metal for gas-metal-arc and 
gas-tunqsten-arc welding of heavy sections of aluminum alloys such as 
AMS 4117 to produce joints having inherently low dilution ratio of 
base-metal to weld-metal, and where the weldment may require solution or 
precipitation heat treatment, or both. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
specification to the extent specified herein. The latest issue of Aerospace 
Material Specifications shall apply. 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 2355 - Quality Assurance Sampling and Testing of Aluminum Alloys and 
Magnesium Alloys, Wrought Products (Except Forging Stock) 
and Flash Welded Rings 

MAM 2355 - Quality Assurance Sampling and Testing of Aluminum Alloys and 
Magnesium Alloys, Wrought Products (Except Forging Stock) and 
Flash Welded Rings, Metric (SIj Units 

AMS 2813 - Packaging of Welding Wire, Standard Method 
AMS 2815 - Identification, Welding Wire, Li.ne Code System 
AMS 2816 - Identification, Welding Wire, Color Code System 	_ 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and . 
engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular 
use, including any patent infringement arising therefrom, is the sole responsibility of the user." 

AMS documents are protected under United States and international copyright laws. Reproduction of these documents 
by any means is strictly prohibited,without the written consent of the publisher. 

Copyright 1gg5 Society of Automotive Engineers, Inc. 	 Printed in U.S.A. 
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{ ~. 	 ~ ~. 

	

, . 	. 3. TECHNICAL REQUTA~MEIITS ,: . 
~~_;.o:;.:. '_ .;. , 3.1 Composition: Sha1:L, conf'orm to the folTowi.ng percenta,ges by weight, 

~ 	de~ermine8 in aaeo;°riar~~:.E: with AMS 2355 or MAM 7355: 
~~'` 	. 	 _ 	 . 

. min 	max 

- ~ 	" 	' SiT~.EOn~ 	. 	~ 3. 6 	- 4.6 
s"~ 	' 	. K: ;.::~, 	

° 
~ . 	 Maqnesiiim .. 0.10 	-- 0.~30 

j,° 	 ' 

. 
~ 	. 	. 	.. 	Ir.arr 	.. 	. 	 _ -- 	~0.8 

c-~ 	. 
. 	. 	. 

~ 	 Tit~nitu[h'~ -- 	0.15 
~ 

- 	- P g. 
. 	~ 	 • 	~~. 

-"Copper . 	 . 
- 	- 

• 	-- 	0.10 

. Zinc 	, 	, . ~ -- 	0.10 	 ' } ~ 	̀ 
: 	' ~~~e~~e 	 ~ • 	: 	- 	0•. 05 	 ~ 

_`:. 	~.; . 	Ber~llx~uti. . 
	:- ~ 	- 	O.Oa08 

+ r " . 	: 	, . 	' 	- :Oth+sr -I'n~r~~ies,. e~ach 	~ •. 

, 
' 	~ -- 	0.05 

"~ 	' '' - :~ ' 	Qt.her'"~xnp.urities-, 	total ~- . 	-- 	p,15 
- 	 At~i,i,nu~n: ~ _ remaj.nder ~ 

Y" 
~ . 	. 	 ~ 	 , 	 ' 	 , 	 . 	 ~ 	 ' 	 ' 	 . 	 . . 	 ~ 	 . 

. 	 . 

+a~?~~~~';; 
~. 	 . 

,. 	 .' 

' 	 . 	 . 	 ~ 	 ' 	 . 	 - 	 ' 	 . 	 ' 	
. 

~ 3::2 	Condition;:• ~'As;•dra~~~,, in •  a-temper which 
. 

wi.11. provide proper feeding of the 
_ 	- 

~: 

. . _ 	wire in mechine:-w~;:tct~in+~ . ec~uipment . 	~ 
- 	 - 	. 	' 	~ 

~ 
. . 

~.,; 	'',' - 
. 	. 

3..2,.1 	Wire• shall, bc~ fu:~ishe~ on disposable spools for m~chiri~ welding or in cut 
.'~-:;:..~ 

4.' . 	 . 	 . 
. 	 ~ . 	. lengtti's ~f~~- manual~vueldf~ng....as ordered, 	 ' 

_ 	 . 	 , 	 . 	 _ 	 . 	 . 

~ 	 k ' .. z `  ' 	"  {  '  .  
_ 

. 	' 	• 	 -. 	 . 	 i 	 ~ 	 .. 	 ~ 	 - 	 . 	 . 	 ~ 	 . 	 . 	 . 	 _ 	 , 

3~.2.2 . . Oxid~'s~,; d~:rt~, an~i drawing~ compounds shal.l be removed by cleaning processes 
~~ ' 	wl~i~c~i c~ill n~ithi~r resu~t in p~itting , 'nor. cause gas absorption by the wire 

~;~ 	• q 	y 
! 	; ' 	. 	. 

~ 	or~ ~epos~rtio5a;. o,~ svT~sta~ces tiax'fiful -to Hieldi~ng ogerations. . 	 . . 	 ' 	~ ~Yt s 
y'_ 	 :~::. '. 

5~; • :)  ^ i r  ~ 	~ 

{ 
: ' 

. 	 . 	. 	 . 	. 	. ' 	_ 	 , 	 . 	 • 	 . 	 . 	 . 	 .. 	 . 	 . 

- 	 . 	 . 	 . 	 , 	 . 

3,..3 	 'Pro~er'ties? :` Wire; ,~hal'1 ;cor~farin- to the: €ol.lowing requ~irements: 
• 	 ~ 	• 	 : 	 • 	 ' ~- 

- 	,,'~:~ ;,::~ 
. 	• 	 „ 	 - 

, 	 - 	 . 	. 	' 	 . 

• 
,; 3:3.1 	Wsldab~I~~y: 	Me~:C.~e'd' ~ire sh~~~ flow smc~oth-Ty. ant3 evenly during welding 

`~~"~'. 
~• 	~ ' 

- and~ ~sh~}1 p ad~i,ci}"ecceptabl • e ~ welds, dete~rmined by a grocedure agreed upon = 
?~ 

- 
" 	_ 

-~ 
•3: 

. 	 .~- 	. 	 . 
- . 	by purc~as~r an~} v~ri<3or. , 	 - 	 _ 	 _ 

-i_- 	, 

{':'' 

,. 

~'` 	- 

, 

3`.4 	Qtialf~ ,: --: •W~,~'e;~ ~s° received bp purchase~,. s'Yial~' be uniform in quality and ; 
~ condition, so~iid, :'+iricl tree from foreign materials and from imperfections 
w~~;~ry ;-,; '' 	~ 	. .~ 	 . 	 . 	. 	. 	, 	 , 

detx~ment'aI t~ ~;wel~3ing operations, operati.an ,  of welding. equipment, or 	. 
i' ~F ~~.: 	' 
_ 	-.. 

- 
_~ 

' 	properti$'s of "tl2e. "~~eposited weld" metal~. 	. 	. 
. 	• 	_ 	. 	 ~ , 	 .- 

~`- 3.5 	Sizes and". To~er.a~e~as: 	Wfre shall. be supp3:ied in~ the s'izes and to the 	~ 
~' ' ~~ ~.. 

Y"' 

~ 	tol'e'~anc~9 sti~awn i~z 3;,5.1 and 3..5.2, 	' . 	. 	. 	.~ 	
- 	 _ 	 ' 	 .. 	 . 	 . 	 . 	 ~ 	 ~ 	

. 	
. 

. 	

~,::-°` i~~:s ~~ 	 t -~-~ g .5.-k 	Diameter: 	
• 	

. 	. 	
, 	

. . 	 ~ 	 . 	 . . 	 . 	 ..  

~ 

ax~ _ 	 . 

. 	 _ 	_ 	 .TABLE I 	 . 	_ 	, 
~" ~,~' '"r .' 	

'. 	 • 	. 	 ~ 	 . 	 ~ 

' ~ 	 : 	̀ 	 Nominal Diame~er°. 	 Tolerance, 	Inch 
~ 	i-~ t. ~Form__ 	̀ 	• 	- 

~ 

• 	. 	. Inch 	 • .plus minus 
"" 	'~= ~. :S~ , 	. 	 . ~ ~ 	- 	. 

~~ j  ~``';~ °•. Cut~•r~erigths 	~ 0.0~4'~;.0.062; 0:~78 R 	0.094, 	0.125.,:~ ~.003 0.003 

~' 	~ - Spool.-s- 	'~ 6..Q3~0~,~ 	0..035, 0.047 	 • 0.0OI 0.002 y)µ'"y..R 	..~ I  .~ 	 ^ 

`~ 	~~ 
. 	. 	. 

~ 	- spooi-s 	~ 	; 	.. 	~ 	~„ 
~. 	 . 
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2 ~~ 	~ 

. . 	 ~ '. ~ 	, 	: _ 	; . 
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TABLE I (SI) 

	

Nominal Diameter 	 Tolerance, Millimetre 
Form 	~ 	 Millimetres 	 plus 	 minus 

Cut F~engttis 	1.15, I.55, 1.95, 2.35,.' 3.10 	0. 08 	 0. O8. 
Spools 	 0.75, 0.90, 1.15 	 0.02 	 0.05. 
Spools 	 1.55, 1.95, 2.35 	 0.05 	 0.45~ 

3.5,2 Length: Cut lengths shall be turnisliec~ in 36-in. (900 mm) lengths u•riless 
27,-in. (6T5-mm-) or 18-in. (950 =mm) Iengths are ordered, and shali not vary ~ 
more than +0, -1/2 in. (-12 mm) from the Iength ordered. 

4. QUALT~Y ASSURANCE PROVISIONS: 

4.1 Res~onsibility-for Inspection: The vendor of wire shall supply a1I samples 
f'ox`  vendor~'s tests and shall be responsible for performing all required 
tests.~ Results of such. tests shall be reported to the purcY►aser as re,q~ired 
by 4.4.. Pu"rchaser reserves the right.to  sample and to perform any 
confirma~ory testing deemed necessary to ensure that the wire conforms to 

	

the requirements of this specification. 	 - 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests to determine conformance to requirements for 
composition (3.1) and tolerances (3.5) are classified as acceptance tests 
and shall be performed on eacY~ lot. 	 . 

4.2.2 Periodic . Tests: . Tests to determine.conforma;nae to requirementS for 
weldability (3.3.1) are classified as periodic tests and shall be 
pexforrt~ed at a frequency selected by the vendo~.unless frequency of 
testing is speei€ied by purchaser. 	 • 

4,3 Sampling: Shal~ be in accordance with AMS 2355 or MAM 2355. 

4 . 4 Re _, ports : 

4.4.1 The veador of wire shall furnish with each shipment a report sta~ting that 
the wire conforms to the chemical composition and other technical 
requirements of this specification. This report shall include the 
purchase order number, lot number, AMS 4189B, nominal size, and'c~uantity 
from each Tot. 	 - 

4.4.2 When pa•rts made of this wire or assemblies rec~uiring use of this weld'ing 
wire are supplied, the part or assembly manufacturer shall inspect each 
lot of~wire to determine conformanee to the requirements of this 
specification and shall furnish with . each shipmenb a report sta.ting that 
the wire.conforms. Th~s report sha21 include the purehase order number, 
AMS 4189B, part or ~sSembly number, and quantity. 

4.5 ResampZing and Retesting: Shall be ~n accordance with AMS 2355 or MAM.235.5, 
T 
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