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l. SCOPE: 

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

1.2 An~lication: Primarily for use as filler metal for gas-metal-arc and 
gas-tungsten-arc welding of heavy sections of aluminum alloys such as 
AMS-4117 to produce ~oints having lnherently low dilution ratio of 
base-metal to weld-metal, and where the weldment may require solution and/or 
precipitation heat ti~eatment. 

2. APPLICABLE DOCUMENTS:! The followring publications form a part of this 
specification to the extent specified hereln. The latest issue of SAE 
publications shall apply. 

2.1 SAE Publications: Avrailable from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096-0001. 

~ 

2.1.1 Aerosnace Materlal~S~ecifications: 
' 	 ~' 

AMS-2355 - Quality Assurance 5ampling and Testing of Aluminum Alloys and 
Magne~ium Alloys; Wrought Products (Except Forging Stock> 
and F ash Welded Rings 

MAM-2355 - QualltylAssurance 5ampling and Testing of Aluminum Alloys and 
Magne~ium Alloys, Wrought Products (Except Forging Stock) and 
F1ash We}ded Rin~s, Metric (SI) Units 

AMS-2813 - Packagimg of Welding Wire, St-andard Method 
AMS-2815 - Identification, Welding Wire, Line Code System 
AMS-2816 - Identificatlon, Wel'ding 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." 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 

Copyright 1990 Society of Automotive Engineers, InC. 	 ~~ 
Ali nghts reserved. 	 ~ 	 Printed in U.S..A. 
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SAE 	AMS-4189 Revision C 

2.1.2 Aerospace Recommer:~ded_Practices: 

ARP1876 - Weldability Test for Weld Filler Metal Wire 

3. TECHNICAL REQUIREMEN'I~: 

3.1 Composition: Shall con~Form to the following percentages by we9ght, 
determined in accorc;'anc~~ with AMS-2355 or MAM-2355: 

	

min 	max 

Silicon 3.6 	- 4.6 
Magnesiuni 0.10 - 0.30 
Iron __ 	p,g 
Titanium -- 	0.15 
Copper -- 	0.10 
Zinc -- 	0.10 
Manganese -- 	0.05 
Berylliurei -- 	0.0008 
Other 	Impurities, 	each -- 	0.05 
Other 	Impuri •ties, 	total -- 	0.15 
Aluminum remainder 

3.2 Condition: As drawn, in a temper which will provide proper feeding of the 
wire in machine-welding equipment. 

3.2.1 Wire shall be furriished on disposable spools for machine welding or in cut 
lengths for manual we1ding, as ordered. 

3.2.2 Oxides, dirt, and drawing compounds shall be removed by cleaning processes 
which will neither result in pitting nor cause gas absorption by the wire 
or deposition of <.~ubs~tances harmful to welding operations. 

3.3 Properties: Wire shall conform to the following requirements: 

3.3.1 Weldabili~: Melted wire shall flow smoothly and evenly during welding 

	

0 	and shall produce acceptable welds, determined by a procedure agreed upon 
by purchaser and uendc~r. The referee method of ARP1876 may be used to 
resolve weldability disputes. 

	

3.4 	a0u li~i 	Wire, as r~ece~ived by purchaser, shall be uniform in quality and 
condition, sound, and free from foreign materials and from imperfections 
detrimental to welding c~perations, operation of welding equipment, or 
properties of the deposited weld metal. 

3.5 Sizes and Tolerances~: I~ire shall be supplied in the sizes and to the 
tolerances shown in 3.5.1 and 3.5.2. 

~ 

~ 

~ 
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SAE 	AMS-4189 Revision C 

• 
3.5.1 	Diameter: 

TABLE I 

Nominal Diameter 	 Tolerance. Inch 
0 	Form 	 Inch 	 plus 	minus 

Cut Lengths 0.047, 0.062, 0.078, 	0.094 0.003 0.003 
Cut Lengths 0.125, 0.156, 0.188, 	0.250 0.003 0.003 
Spools 0.030, 0.035, 0.047 0.001 0.002 
Spools 0.062, 0.078, 0.094, 	0.125 0.002 0.002 

~ 

• 

TABLE I (SI) 

Nominal Diameter 	 Tolerance, Millimetre 
0 	Form 	 Millimetres 	 plus 	 minus 

Cut Lengths 	1.19, 1.57, 1.98, 2.39 	 0.08 	 0.08 
Cut Lengths 	3.18, 3.96, 4.78, 6.35 	 0.08 	 0.08 

Spools 	 0.76, 0.89, 1.19 	 0.02 	 0.05 

Spools 	 1.57, 1.98, 2.39, 3.18 	 0.05 	 0.05 

3.5.2 Length: Cut lengths shall be furnished in 36-inch (914 mm) lengths unless 
27-inch (686 mm> or 18-inch (457 mm) lengths are ordered, and shall not 
vary more than +0, -1/2 inch (-12.7 mm> from the length ordered. 

4. OUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Ins pection: The vendor of wire shall supply all samples 
0 	for vendor's tests and shall be responsible for performing all required 

tests. Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the wire conforms to 
the requirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acce~tance Tests: Tests for composition (3.1> and tolerances (3.5> are 
acceptance tests and shall be performed on each lot. 

4.2.2 Periodic Tests: Tests for weldability (3.3.1) are periodic tests and 
shall be performed at a frequency selected by the vendor unless frequency 
of testing is specified by purchaser. 

4.3 Sam~ling and Testin q : Shall be in accordance with AMS-2355 or MAM-2355. 
0 

4.4 Reports: The vendor of wire shall furnish with each shipment a report 
stating that the wire conforms to the chemical composition and other 
technical requirements. This report shall include the purchase order 
number, lot number, AMS-4189C, nominal size, and quantity. 

~ 

~ 
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S~~► E: 	AMS-4189 Re v ii s i on C 

5. PREPARATION FOR DELIVI=RY: 

5.1 Heat: Wire on each ~poo~1 shall be of one continuous length from the same 

heat of alloy. 

5.1.1 Butt welding is permit~t~d provided both erids to be joined are identified 
m 	by chemical analysis, or~ the repair is macie at the wire processing work 

station, and the w~~ld ~~ill not interfere v~ith uniform, uninterrupted 

feeding of the wir~~ in machine welding eqiaipment. 

5.2 Identification: Sha~ll be in accordance with AMS-2815 unless AMS-2816 or 
0 	other method is spec~ified by purchaser. Tab marking of cut lengths is 

permitted. 

5.2.1 An 8-inch (203-mm> length of wire shall be made accessible at both ends of 
0 	each spool for all~;>y verification. Alloy verification shall be performed 

by a method agreed upon purchaser and vencior. 

5.3 Packaging and Marking~: Shall be in accordar~ce with AMS-2813. 

6. ACKNOW~EDGMENT: A ver~dor shall mention this specification number and its 
revision letter in al'I quotations and when ac:knowledging purchase orders. 

7. REJECTIONS: Wire not conforming to this spec:ification, or to modifications 

authorized by purchas~~r, will be subject to r•ejection. 

8. NOTES: 

8.1 Marqinal Indicia: T~ie phi C0> symbol is usE~d to indicate technical 

changes from the pre~~~ious issue of this spec:ification. 

8.2 Dimensions in inch/p~:>und units are primary; dimensions in SI units are shown 

as the approximate er,~uivalents of the primar~y units and are presented only 
for i nformat i on . 

8.3 For direct U.S. Milil;ary procurement, purcha~se documents should specify not 
less than the follow°ng: 

Title, number, and d~ite of this specificatic>n 
Si ze and form ( spool =.; or cut 1 engths> of w9 r~e desi red 
Length of cut length~; or weight of spools dFSired 
Quantity of wire des'~red 

Testing procedure ancl acceptance standards f`or weldability (See 3.3.1> 
Method of testing fo~ •  alloy verification (Se~e 5.2.1> 
Level A packaging, ii~ required (See AMS-281~~). 

8.4 Similar Specificatioris: AWS 5.10, ER4643, is listed for information only 

and shall not be con~;trued as an acceptable alternate unless all 
requirements of this AMS are met. 

• 

• 
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