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'Anersham Corporation

' 40 North Avenue
Burlington, Massachusetts 01603
Telephone (617) 272-2000

23 August 1900

Mr. Charles MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS
United States Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. MacDonald:

I have submitted the additional information you requested con-
cerning docket number 71-9033.

Drawing number 66025 has been revised to show the following
corrections:

a) A copy of Mil-Spec W-6858 has been enclosed as Appendix
A, the details of the spot welding procedure are includ
ed within this specification. The welds are inspected to ;

assure they meet the minimum requirements as specified
in drawing 66025 sheet 3. This procedure is stated in
Section 8.1.1.

b) The size, type and location of the spot welds on the
bottom plate.

c) The reference to sheet 4 has been changed to sheet 3.

d) The shell material is specified as stainless steel'

for the new models, beginning with serial number 4488.

The Model 660 that was 'ubjected to-the drop and puncture tests
was manufactured in accordance with drawing number 66025, revi-
sion C, and consisted of the stainless steel shell. The gross
weight of the package was 53 pounds. The test report has been
revised to reflect these details.

The operating instructions have been revised to include a proce-
dure that physically verifies that this package is empty prior to
shipment.

These changes have been submitted as revised pages, and revision
instructions are enclosed.
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Mr. Charles MacDonald, Chief
Page Two of two

!

I trust these changes answer all your questions, and allow you to
complete yrur review. If I can provide any additional informa-
tion, please contact me.

Sincerely,

f/Chilhb 0l' b$) ki6
Cathleen M. Roughan

i

Radiation Safety Officer i
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_ TEST REPORT i,-

' '

Cathleen RoughanBY
Dave Duncanson- !

DATE: 13 October 1989

SUBJECT: Model 660 Free Drop Test !

:

On 29 September 1989, a prototype Model 660 package manufactured
in accordance with drawing number 66025, revision.C, was subject-
ed to a free' drop test in accordance with the requirements of 10 -

CFR 71.73(c) (1) and IAEA Safety Series No. 6, paragraph 719(a) ,

The test package was constructed out of stainless steel, had an !
automatic securing mechanism and weighed 53 pounds. This test !.

was performed at Valley Tree Service, Groveland, Ma, The ambient -(temperature was approximately 50 degrees Fahrenheit with? normal i

humidity.

The-Model 660 package was dropped from a height of 9.1 meters (30 '

feet) onto a target. The target consisted of a_ concrete. cube,
each side measuring 1.2m (48 inches) upon which had been wet

* floated a steel plate 0.9m (36 inches) wide, 0.9m (36 inches)
long, and 25mm (one inch) thick. This target conforms to the
guidance for an essentially unyielding surface as prescribed in
paragraph 701 of IAEA Safety series No. 37.

|

The package struck the target with the center of gravity _ over the
locking assembly as shown in the drawing. This caused the pack-
age to strike at a 45 degree angle, impacting the bottom edge of t

the-locking assembly.
>

As a result of this test, there was no impairment of.any design
| or safety features of the package. There was no structural i

damage to the_ locking assembly or package closure. There was no
release of the package contents. Photographs showing the damage
are attached to this test report.

| A shielding efficiency test performed subsequent to the comple-
tion of the Model 660 test program demonstrated that the free
drop tests did not reduce the shielding efficiency of the
package.

!

Revision 3-
August 1990
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TEST REPORT

.BY: Cathleen M. Roughan
Dave Duncanson ',

L DATE- 2 March 1990
>

L SUBJECT: Model 660 Puncture Test
'

On 29 September 1990, a prototype Model 660 manufactured in
accordance with drawing number 66025, revision C, was subjected
to a puncture test in accordance with the requirements of 10 CFR
71, 73 (c) (2) and IAEA Safety Series No. 6, paragraph 719(b). The
tett package.was constructed out of stainless steel, had
anautomatic-securing' mechanism and weighed 53 pounds. This test
was performed at Valley Tree Service, Groveland, MA.

Immediately following the free drop test, the prototype Model 660
package was dropped from a height of one meter onto a target.
The target consisted of a right circular cylindrical steel billet
152mm-(6 inches) in diameter and 203mm (8 inches) high, mounted -
onto the target used in the free drop tests.

During the drop, the package impacted the target squarely on the-

shipping cap of the locking assembly. There was no observable
additional deformation as a result of this drop.-

As a result of these tests, there was no impairment of any design
or safety features of the package. There was no structural
damage to the locking assembly or package closure. There was no
release of the package contents.

A shielding efficiency test performed subsequent to completion of
the Model 660 test program demonstrated that these puncture tests ;
did not reduce the shielding efficiency of the package.

A second puncture test on the sane package that was subjected to
the previous tests was-conducted on 2 March 1990, in order to
assess the impact of a 45 degree drop on the puncture bar.

s

The steel billet described above was. set on an essentially yield-
ing surface (a 4-foot by 4-foot by 1/2 inch thick steel plate, on
a concrete slab 20 feet by 20 feet by 3 feet thick).

The 660 was dropped from a height of one meter onto the target.
The 660 lock assembly hit the puncture bar on 45 degrees at the
edge of the puncture bar. Since this was not a solid impact with
the entire weight ef the container over the lock assembly, we
conducted another pur.cture test.

Revision 3
August 1990
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. In.the.second puncture. test, the lock assembly impacted a 45
degree 1 angle in the middle of the puncture bar. In this test thea 4 4

| weight of the.660 was over the lock assembly. .As a. result of
L this test there was only minor damage to the package as indicated-
) . in'~the photographs. The lock assembly was still secured-to the
p package with no movement of the. lock assembly. '

.

.-

The cumulative damage due to both the 30-foot drop test'and the 3 .t- puncture tests was minimal.and did not impair the structural ~

,,

integrity of the package. A shielding evaluation indicated there <

was no increase in radiation levels.
i

^t
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12. Securo-tho courc3(c) in tho ocurca changor in occordanco with tho
''

' appropriate source changer instruction manual.

-13. Disconnect the control unit and source guide tube from the
- exposure device as in Step 23 of the operating Procedure.and i

disconnect the source guide tube from the source changer. <

14. Remove the' source identification plate from the exposure device '

and attach it with seal wire to the source holddown cap.
15. If the exposure device contains a source, affix the ,

identification plate of the new source to the exposure device..
If not, attach an EMPTY tag to the handle of the exposure
device. 9

16. If the source changer is to be transported, survey it to
determine the correct shipping label required as in Shipping
Radioactive Material. (Radiation levels must not exceed
200 mR/hr;at the surface nor 10 mR/hr at one meter from the

;

surface.) Bolt the source changer cover in place and secure
"

it with seal wire.
,

1
,

L 17. Return the source changer promptly to Amersham. Demurrage rental
charges will be assessed for containers held beyond normal
operating time.

Ehioment of Radioactive Source|

i. .

1. Ensure that the source is locked into place in its storage
position. To check this, the lock should be in the down
position, the key removed, and the selector ring should be
immobile. Attach a tamper proof security seal with an

s

identification mark to the storage plug.
,

2. If the shipping container is to be packaged in a crate or other-
-outer packaging, the_ outer packaging must be strong enough-
to withstand the normal conditions of transport. These re-
quirements are outlined in 10 CFR 71. The shipping container t
should.be put in the outer package with sufficient blocking to
-prevent shifting during transportation.

,

,

.

I

35 Revision 2 l
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Pcrfera O rCdionctivo contOninntion wip3 toct of'th3 cutcr
-

3. |
shipping package.- -This consists of rubbing filter paper or 'j
other absorbent material, using heavy finger pressure, over
an area of 100 cm2 (16 in2) of.the package surface. The
activity on the filter paper should not exceed 0.001 uCi
of removable contamination.

4. Survey the package with a survey meter at the surface and at a !,

distance of one meter from the surface to determine the proper '

-radioactive shipping labels to be applied to the package as i

required by 49 CFR 172.403. The radiation exposure limits
i

for each shipping-label are given in Figure 4.1. If radiation
levels above.200 mR/hr at the surface or 10 mR/hr one meter
from the surface are measured, the container must not be shipped.

5. Properly-complete two shipping labels indicating the radioactive
isotope,. activity and the Transport Index. The Transport Index
is used only on Yellow II and Yellow III labels and is defined as >

the maximum radiation level in milliroentgens per hour measured ;

at a distance of one meter from the surface of the package. Put-
these two labels on opposite sides of the container after making
sure any previous labels have been removed. The package should
be marked with the proper shipping name (Radioactive Material,
Special Form, n.o.s., UN 2974). If the exposure device is
packaged-inside an outer container, mark.the outside package
"INSIDE PACKAGE COMPLIES WITH' PRESCRIBED SPECIFICATIONS - TYPE B
USA /9033/B(U)."

6. Complete the appropriate shipping papers - These shipping papers
must include: '

a. Proper shipping Name (Radioactive Material, Special Form,.
n.o.s.) and Identification Number (UN 2974).

b. Name of Radionuclide.(Iridium-192).
c. Activity of the-Source (in Curies) ,

d. Category of Label Applied (i.e. Radioactive Yellow II).

e. Transport Index.
L
l f. Package Identification Number (i.e. USA /9033/B(U)
b Type B(U)
L

|-
g. Shipper's certification.

"This is to certify that the above named materials are
properly- classified, described, packaged, marked and
labeled and are in proper condition for transport according-
to the applicable regulations of the-Department of Transpor
tation."

36 Revision 2
August 1990
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1.- For air shipments, the following shipper's certification may
"

be used:
,

"I hereby certify that'the contents of this consignment are
fully and accurately described above by proper shipping

L name and are classified, packed, marked and labeled, and
- are in proper condition for carriage by air according

to applicable national govermental regulations."

2. For air shipments to, from or through the United States, a
'

,.

" CARGO AIRCRAFT ONLY" label and the shipping papers must state:

"THIS SHIPMENT IS WITHIN THE LIMITATIONS PRESCRIBED FOR CARGO
ONLY AIRCRAFT." 4

6. Due to the depleted uranium used as shielding in the exposure
device, a notice must also be enclosed in or on the package
included with the packing list, or otherwise forwarded with the
package. This notice must include the name of the consignor or
consignee and the following statement:

"This package conforms to the conditions and limitations
specified in 49 CFR'173.424 for expected radioactive material,
articles manufactured from depleted uranium, IM'2909,

7. Return-the container to Amersham Corporation according to
proper procedures for transporting radioactive material as
~ established in 49 CFR 171-178. -

NOTE: The U.S. Department of Transportation, in 49 CFR 173.22
(c) requires each shipper of Type B quantities of radioactive
material to provide prior notification to-the consignee of the
dates of chipment and expected arrival, j

37 Revision 2
August 1990 4
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^9 Shipment of an. Empty Package ]
1. For' shipment of'aniempty model 660,-you must first assure j

there are no unauthorized source assemblies or cropped sources
|within the container, by performing the following procedure' -

|
'

a) Remove-the authorized source assembly.from.the model
-660 in'accordance with-the applicable operations manual
for the storage device.

|

b) After removing the source and disconnecting the source
assembly, attach the jumper (dummy connector without a ;

serial number) to the male connector of the drive cable. '

'Ic) Return the drive cable and connector to the model 660 and
disconnect the controls,

d) Insert dust cover cap, place selector ring in lock
position, depress lock and remove the key. Insert the shipping *

plug and seal wire. Place an EMPTY tag on the device.

2. Assure that the levels of removable radioactive contamina-
tion on the outside surface of the outer package do not' ;

exceed 0.001 microcurie per 100 square centimeters. ;
!

3. When you have assured the model 660 is empty, survey-the |device and prepare the package for transport depending 1
upon the radiation levels obtained, as given below. I

'fa) If the radiation level is below 0.5 mR/hr at the surface, ,

and there is no measurable radiation !
. level at one meter from the container, no label is required.

,

Mark the outside'of the' package with the proper shipping name i
(Radioactive material, articles manufactured from depleted |

uranium UN 2909). Mark the outside of the package:

" Exempt from specification packaging, shipping paper'and'
.certification, marking and labeling and exempt from the jrequirements of Parts 171-178 per 49 CFR'173.421-1 and 49 CFR '

173.424." !

i

NOTE: This does not exempt the shipment from the reporting-
.

requirements listed in Parts 171-178 pertaining to the '

reporting of contamination incidents or other radiation
| incidents. )

!

Additionally, a notice must be enclosed in or on the package {
included with the packing list or otherwise forwarded with the (package. This notice must include the name of the consignor or t

consignee and the statement:

L "This package conforms to the conditions and limitations
'specified in 49 CFR 173.424 for excepted radioactive materials,

articles manufactured from depleted uranium, UN 2909."

u

[ 37a Revision 2 I
August 1990,
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b)' If the surface radiation-level exceeds 0.5 mR/hr, or if-there
is a measurable. radiation level at one meter from the surface,
use the criteria of Table 1 to determine the proper shipping
labels to be applied to the package. Mark the- outside of the oute
shippng package with the proper shipping name and identification-
number (Radioactive Material, LSA, n.o.s., UN 2912).

If the container is packaged inside a' crate or other outer
packaging, mark the outer. package with the statement " INSIDE-
PACKAGE COMPLIES WITH PRESCRIBED SPECIFICATIONS", USA /9006/B(U), *

Type B. |-

i

Properly complete the shipping papers as listed in section 7.1,
,5according to the instructions in Shipment of Radioactive Sources.-

The isotope will be Uranium-238 and the' activity is 5 millicuries.-
.

I

!
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MIL-W-48580+

p ociosEn nu-

SUPERSEDDiG*
i- M& W 4B688'

3 N 0 Y N R ER 1900

MILITARY SPECIFICATION -

WELDING, RESISTANCE: ALUMINUM, MAGNESIUM, .NON.
HARDENING STEELS OR ALLOYS, NICKEL ALLOYS, -
HEAT-RESISTING ALLOYS, AND TITANIUM ALLOYS;

'- SPOT AND SEAM-

4

This opeo4snsfion is suendetery for see by all Deperf. ]
mente end Agencies of ibe Deperiment of Defemee.

!
1. SCOPE . critical and for which no stress analysis
1.1 Scope. This speci8 cation covers re- 18 *1uested.

quirements for resistance spot and seam weld. 1.2.1 The classi8catido of welds in foil thick.
ing of b following nonhardening materials nesses (0.008 inch or less) shall be limited to

.
_

,,.e (as defined homin--eee 4.1.5.); class A (structural applications) and clus 0 -
Group (a)-Aluminum, aluminum alloys, (nonstructural applications). Unless nquin--

and magnesium alloys. ments for foil thicknees materials am specifi-
Group (b) Steels, austenitic and ferritic cally noted on the drawing or specifications for

and - precipitation hardening steels, the component, b requirements of this speci-
nickel and oobalt base alloys. Scation shall apply.

Group (c) 'litanium and titanium alloys. 1.3.2 _ The class of welding shall be desig.
Nam: Hereafter,the nbove metals shall nated on the item specification or drawing,

be referenced when the word " alloys'' is Class A spot welding shall requin h speci8e
used, appmval of the procuring activity,~exaspt that |

1.2 Classi8 cation. Classification shall be the Inspector may approve appilcatica for I
based on function of the spot and seam welded. which satisfactory spot welded prototypes i,

u

L joint. .. Welds shall be classified as follows : exist. Approval will be based upon available 3
'

Class A-Used in joints, the single failure evidence of the adequacy of the design and pat- "

of which during any operating condi- t*rn of spot, welding, and where considend nee-
tion would cause loss 'of the weapons essary by ' the procuring activity,' upon the i

system or one of its major components,. satisfactory performance of suitable static and
loss of contml, unintentional release of, MPested loading tests.
or inability to release any armament 1.2.3 - Unless special shear strength mquire-
store, failure of gun installation compo. ments are established (see 1.2.8.1,1.9.8.9, and

,

nenta, or which may cause significant 1.2.8.8), the shear strength for classes A, B,
~

,

i injury to occupants of the manned weap. and C shall be in acconlance with tables I,II, . 1,

L ons system. III, and IV, as applicable.
|' Class B-Used in joints, the failure of 1.2.3.1 The mquirements specified herein are

which would reduce the overall strength considered applicable in most of the conditions
of the weapons system or preclude encountered in maistance welding. ~ When spe-
the intended functioning or use of cial conditions are encountered which render

-

equipment. the requirements of this specification insp-
Class C-A wald which is considered non- plicable, the contractor shall submit alternate

'
-
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pmoedans and regrirements for approval by. homin are met, h design ahear strength |' h procuring activity, h request for sp. aball conform to b requirements of 13.8.8.~
' . preval shall include a description' of the 1.1J.8 When mduced or inemased minimum 1

. conditions which ander the requirements inap. shear stangth values an used, b engineering .|
- pliceW, such as reduced 8ange width and drawing or applicable prooses document must |

space limitations, and shall include data to indi. specify the minimum test shear stangth values
' onte that the alternate procedums and require. established. Unlass otherwise approved by the
menta an adequate for the application. Previ. procuring activity, h design shear strength
one approvals of alternate procedums shall values calculated - for the strength of spot
remain in efect under this speel6eation until welded joints shall not esosed 80 percent of h
h contractor is noti 6ed otherwise by the pro. speci6ed minimum shear strength values estab. 1,

curing act.ivity, lished as permitted by 13.8.1 and 1A.83.
"'

1.2.3J Increased minimum shear strength L1,4 Tsek wolds an applicable in this speel. l

< . as may be maintained in classes A and B Scation only to h extent spoei6ed in 7.6 and '

weids, prwided all other requirementapeciBed 7.5.1. |

|'TAst.sI, Minimum reguired deer strengd per wW fo epot tseW dear specimens and seinimum eserope stren#di
. .

- oreep in) manertals *

Namanni miekasm of naamst abast Oseh) Unamane streasth tnumets senasth mumans steese Unlimats ebnesthan s setandab m 86,8I0 to 08.850 pas it, age to 04.Ist pas balse it,see pet
' , . ...

_. Founds per wald

thiekases,ses saandard Massess e Manimas Mtalmum Mtakaan Minimum hitalman Mtalman tilainam Mlatanum
mress eneseos etenes everess

I

0.010............... ............ to 76 60 66 ........ ........ ........ ........
i 0.012............ .... .......... 76 96 66 86 80 40 80 36 .
! O,016............................ 110 140 100 126 70 to 60 46
|. 0.018................'............ 126 160 116 146 86 110 66 86

0.020............................ 140 176 186 170 100 126 80 100
; 0.022............. .............. 100 200 166 196 120 160 96 1200.026............................ 186 236 176 200 146 186 110 140 .0.028............................ 316 270 206 260 176 320 186 170 !0.0 2............................ se0 8u 286 su 210 as6 166 s100.086............................ 806 885 276 846 266 820 196 346,

0440............................ u6 cs 810 800 800 876 Su su| 0.046............................ 406 610 870 au 360 440 260 Su0.060............................ 466 686 480 640 400 600' 996 3700.066............................ 666 670 616 646 476 806 840 426
c 0.063............................ 870 840 610 766 670 716 896 496: 0.071............................ 826 1, 036 720 900 646 810 460 666-0.080............................ 1,026 1, 266 866 1,070 766 960 626 040,

0.000............................ 1, 166 1,670 1,000 1, 260 870 1,000 696 746:0.100............................ 1,400 1, 866 1,170 1,466 940 1, 176 676 846L 0.112..... ...................... 1,780 2,226 1, 840 1, 676 1.000 1,366 786 920l 0.126............................ 2, 130 2,660 1,626 2, 036 1,050 1,816 786 986
.0.140............................ 2,616 3,160 1,920 2,400

.
''

........ ........ ........ ........ -

O.160............................ 8,120 3,900 2,440 8,060 ........ ........ ........ ........0.180................... ........ 8,726 4,660 3,000 8.760 !........ ........ ........ ........0.190............................ 4,036 6,045 3,240 4,060 '

........ ........ ........ ........O.250............................ 7,860 9,200 6,400 8.000 ;........ ........ ........ ........_-

8 strensth of matertal shall be based en its guarantmed stalmum uits. 1For test data esquirements en etess A wekts la senterial Oliskasmes
amate tensile strength. la the ease of"O" temswr matertels the matimum of 0.000 taeb et las see table IV.i' tenelle shad apply. 8 standard MlleevIM04 may be used as na alternate, laborpelatloal

ena be used to estehumb strength values.
| 2
\ 1

|

/
/

I'
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[ Tami.s II. Minimum recewaf der evenes4 pn weW ensi miniewei were W /w opet weW der has -3_
8Pesimens

Onep (b) metertals e

Nomimea thesmass er thinner sheet oneh) e viumane stroesth tntismene enmenth moete einestheum iss.eso pen nan,ase w tes. set pas eUioseam. sh,ese ses

Poundo per umid -

Thistases. see ttandsd W844sn i Wlaimum Wlaiman Mintness Minimus Maatsaus Mantman Maatseen Mielsness
maner eserese sewesi averess .

,'J '

O.000............................ 200 946 176 310 180 160 100 186
0.010............................ 246 806 -306 166 160 196 116 140
0.012........................... 860 410 376 440 900 946 160 186

'

O.016............................ 480 606 400 496 996 866 316 360
0.018............................ 690 '796 490 600 840 416 960 806
0.020............................ 686 786 -680 666 890 400 300 846
0.022............................ 780 906 410 766 460 660 880 406

'O.026............................ 870 1, 076 796 896 880 - 666 400 496
0.028............................ 1, 026 1,360 866 1, 066 686 786 466 -676- >

0.082............................ 1,260 1, 646 1, 046 1, 280 776 966 666 406 -i

0.086............................ 1,600 1, 850 1, 366 1, 646 990 1,140 600 000 !
0.040............................ 1,760 2,160 1, 460 1, 800 1,066 1,810 816 1,000

'

i '' O046............................ 2,100 2,000 1,796 2,210 1, 386 1,686 1,006 1,340 -
0.060............................ 2,460 8,000 9, 128 2,620 1, 606 1, 866 1,196 1,476'
C.066............................ 2,880 8, 660 3, 660 8,146 1,770 3,186 '1, 460 1, 000
0.068............................ 3,660 4,876 8,000 8, 816 2,110 2, 696 1,760 3,170
0.071............................ 4,200 6,160 8,780 4,696 2,686 4,126 2,000 3,660- |
0.080............................ 4,850 6,000 4,410 6,440 8,006 8,706 3,466 8, 025

- 0.090............................ 6,600 6,900 6,000 6,276 8,616 4, 886 3, 886 3, 660
0.100............................ 6,300 7,760 6,720 7,060 4,000- 4,986 8, 300 4.070
0.112.......'..................... 7,000 8,600 6,866 7,866 4,646 6,410 8,796 4,676
0.126............................ 7,786 9,600 7,000 8,780 8,066 6,260 4,800 6,310

I For east osas segetromonte en eless A welds in materiel thsetasesse of a standard W tt4TD 404 may be used en en etterante laterpelantee
0 000 lash or less, ese table IV. enn he used to estabhsh streasth vehass.

8 Susagth of notertal shall be band on its guranteed totnamum ulti-
mate tensile straagth

!
s

.

4

6

'%

,s.s..""*

.

8

/
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| Tass,s !!!. - Mind === rerwired ebr atened per weld for opss weld enmar specimene end uninimum eseep skenen 4
-

),

i, z

Oroup to) materials- -

Osoup te)materiale
'

thtamer e 00 w IMaser sheet Wowthe
t,o.de -

Pomde per veldW =- ~

Maah Mnal. Mtal.
Mnanmu,m ese ateadard Min 4 Mask Wink Mbab

M L men zum num everas seeverage sua man i man zum- --

avereen everage

f 0.010.. . . . . . . . . . . . . . 306 266 160 210 0.046 .. . . . . . . . . . . . 1,796 2, 840 1, 386 1,670
!''

O.012 .. . . . . . . . . . . 376 860 300 260 0.080... . . . . . . . . . . . . 3,136 3, 700 1,406 1, 91 00.016... . . . . . . . . . . . . 400 690 396 886 0.066.. . . . . . . . . . . . . . 2,660 8, 820 1,770 2,8000.018.. .. . . . . . . . . . . . 490 686 440 446 0.068... . . . . . . . . . . . . 3,000 8,900 3,110 3, 7800.090.. . . . . . . . . . . . . . 680 690 890 610 0.071.. .. . . . . . . . . . . . 3,880 4,400 3, 896 3,116

.

0.022.... . . . . . . . . . . . 610 796 460 686 0.080... . . . . . . . . . . . . 3, 810 4,960 3,700 8, 61 0 ,'O.026.. . . . . . . . . . . . . . 726 946 680 690 0.090... . . . . . . . . . . . . 4,290 6, 670 8,040 '8, 9660.028... . . . . . . . . . . . . 866 1,110 636 826 0,100... . . . . . . . . . . . . 4,700 6,170 8, 880 4,896-0.083.. . . . . . . . . . . . . . 1, 046 1, 860 776 1,000
0.112.. . . . . . . . . . . . . . 6,890 6,800 8, 786 4.9260.086............... 1, 266 1,680 920 1,200 0.126... . . . . . . . . . . . . 6,960 7,700 4,220 6,490

,

*

0.040............... 1,460 1, 900 , 1,066 1,886 i
t

i Mb of matertal shall be bened on les guaranteed minimum ulth ._

g
4

<

een be two to estabiteh strength values.mate strength. i

6

a peandard M!!rti Mot may be used as an alternate, laterpolation 8 For tem data requiremet.as en enese A welde la maternal thiekassen
of 0.00s taen er less, see table IV.

. .

TAsl.a IV.
Minimum required ebr spenpA per lineer ineh, and epecina for eyed veld sheer specimene.

Spotenah Group (a) materials,

Group (b) and (e) metertale '

. Ult. str. Ult, nr. Ult. str. Ult, est.
-

Blandatd
Re.ese Below 66 tokaland Below to to to 180 kel 180 to 188 kal

(Nep ss kal ahoge as tenetustve) Gaousseve)
'

Mlaimum shear strength-.Heada per lash (Xm)

0.001. . . . . . . . . . . . . . . . . . . . 40 1-60 20 80 46 66 80 900.002 . . . . . . . . . . . . . . . . . . . . 20 1-80 40 60 90 180 160 1800.003. . . . . . . . . . . . . . . . . . . . 12 1-17 65 100 160 ' 206 260 8000.004 . . . . . . . . . . . . . . . . . . . . 10 1-14 90 186 190 286 b60 406 *0.006.................... 9 1-18 116 166 286 840 426 4900.006. . . . . . . . . . . . . . . . . . . . 7 1-10 125 186 276 380 476 6400.007. . . . . . . . . . . . . . . . . . . . 6 1-8 140 210 320 440 660 6800.006 .~ . . . . . . . . . . . . . . . . . . . 6 1-7 160 286 466 490 610 690 !

l Whan number of spots per toch is within la pareent of the standard
spots per lach requirement, the tabulated minimust thest ottengths Nr= Required spots per inch (production part) +

meted above shall apply. Irn New aln. ahear strength requirement

: When number of spots dieurs from the stanclard spots per inch by 16X=(Bee below)

percent er greater, but do met onesed the noted range of spots per inch. K-1,16 when number of spots per inen is reduesd greater than 14 .)
- appaleable mlaimum shear strength aball be determloed as noted below percent of the standard apaelag of table !Y. (See I.) f j

Kee.90 when number of spots per toch la leerensed granter than
14 percent of the standard speetag. but withis the raase of j'~

* -

Whers: 4 Whom the o her of spots por lash la above the reage th=' In '

X me htln. ehear su,la escordanos with table IV table IV, the antattom ebear strength shall remala conseant 6t the value
Ns= 8tandard spose per taeh la accordance with table IV obtained 68 the top of the range.

!

|. -

k- 4 |'

l
i

.-
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|
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1 APPLICABLE DOCUMENTS- 8.5 Jigs and Satama. All tooling ht is
11 The following documents, of the issue in required to locate welds or assist in the assembly )

efect on date of invitation for bids or requ et f welded parte that must pass through h mag-
|notic field during b welding operation in afor proposals, form a part of th.is specifiodion

.

to b extent specified herein: mannu that would cause magnetic disturbances -
to the welding cycle, shall be made of nonmag .

STANDARDS notic materials insofar as possible. When b q

pmsonoe of b magnetic material mquires a '

Maunst change in the walding curnnt esiting of more
"

MII STD-204-Thickness of Sheet and than 10 percent from b established setting, a a',

Strip Metals separate welding schedule shall be established - 1

'*MS83528 -Thickness, Sheet, and' Strip as outlined in section 6. Jigs and fixtures must
Metal be so designed that no welding current shunta '

tcopies et spectnestions, stanaards, drawinse, and through the locating devices rahr than b '
s

pub!! cations required by suppliere in connection with work pieces. This will nquire h insulation '

spectae procurement runetton should be obtained tree of pins and locating strips.
.

. ';
the procuring actirity or as dirseted by the contractins 3.6 Malatte&neeequipment. Unlessother. ;4

oseerd-

wise specified, mch itan of equipment shall be J "

8. EQUIPMENT in8Pected periodically as recommended by b !
t manufacturer. Adequate maintenance shall be .

| ', ', 8.1_ Welding machine. The welding ma- furnished, and defective parta afecting machine
chine shall consist of a suitable source of elec- operation shall be nplaced befor, production -
trical energy, suitable electrodes, means of ade- welding is resumed.
quately cooling the electrodes, and a means of 8.7 Dellaitions. For definitions of terms

, aliably controlling and indicating the magni. used in this specification, sse 10.9.E

tude of the current, the welding force, and the*

time of ourrent flow to fulfill the requirements 4. MATERIALS AND METHODS OF
- specified herein. The force and current controls PREPARATION-

| shall operate so that no current flows until the 4,1, Permissible combinations. The com- a
l- welding force is applied at the welding elec- binations of alloys which may be welded shall
L trodes.- The current shall be cut off before the ~ be subject to the approval of the procuring ac =

forceis removed. .tivity. Specific approval of each combination
8.2 Electrodes. Suitable electrode material ' is not required except when specified hereia or

shall be used to perform welding in conformance when aquested by the procuring activity. :
with this specification. 4,L1 Aluminum and aluminum alloys. Alu-

8.8 L Shear testing machines. _ The contrac- minum and' aluminum alloys may be welded in : i
- tor shall provide spot weld shear testing ma- any combination except that the following com-
chines as required. All shear testing machines binations and' conditions shall not be welded- >

| shall be accurate within 2 percent of the indi- without specific approval of the procuring.
cated reading. Portable spot weld shear test activity:
machines shall be checked for accuracy at inter- (a) Bare to bare high strength heat treat-,

vals not to exceed 2 months. able alloys (9014,9024,7075).
8.4 Surface resistance indicators. Th, (b) Clad 9014 to bars 9094, clad 9014 to '

contractor shall provide one or more surface bare 7075. 1
resistance indicators for checking the effective- (c) Clad 2014 to bare 2014.

'

" ness of cleaning solutions and procedures en. (d) When the parts are exposed to severe
gaged in paparing aluminum or magnesium corrosion, similar to that on ses-
alloys for spot welding. Surface resistance planes and amphibians, the welding
indicators shall be checked for accuracy and of bare high strength alloys in any

| recalibrated as necessary. combination.
N: i

,

|

/
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.! (e) Clad 7075 material in thickness less
than 0.090 inch, 42 Barface eoaditions. The surfsos of the !

i

L12 Magnesium alloys may be wolded in parts to be welded shall be fme fmn objection- 1

any combination nor.pt for the allcy combina- able Alme such as oxides, sonle, ink, gnaso, dirt, I

tionsnot matinghnquirementsof 4.1.5. The or ohr substanons detrimental to b welding
process-

,

welding of magnesium alloys which may be u.
411 Resistance meaewomente. The ability!

poemd to sea water shall be subject to 6 ap.
of h cinning solutions and procedum to afw-preval of h pmeuring activity,u

4.1J Ferrows, niokol base, cobalt base and tively clean h surfaces of gmup (a) materials
heat resisting alloye. shall be checked by surfsee resistance measum.!

,
'

ments. The contractor shall establish h maxi- |4.1A1 Permissible combinatime. Austen-
mum surface naistance nadings acceptable,

iitic hest and oorrosion.maistant steels, ptecipita-
tion harderiing steel, nickel, and cobalt base al. baand on h surface condition immediately1

after cleaning.
loys may be welded in any combination, ucept 412 ;

for alloy combinations not meeting requirements Group (a) materiale. Oxide coatings
of 4.1.5. may be removed by abrasive means, such as

4.1A2 Plain carbon steel with 0.15 percent wire brush, or by a suitable chwnical tnatment.
4

or leer nominal carbon content may be welded The maximum time between & cluning of ,

*

in any combination, parts and spot welding shall be established by
the contractor. The contractor shall demon.4.1.4. Titaniwn and titanium alloye. Ti-'L I tanium may be welded in any combination, ex. strate that no deterioration o* surfnoe condition

cept for the alloy combination not meeting the
has taken place by making surinos resistance

a
requirements of 4.1.5. measurements or suitable spot welding testa on

4.1.5 Other materiale. Materials other than
at least two gage combinations of material on
multiple spot shear specimens containing 95. those covered in 4.1,1, 4.1.2, 4.1.8, and 4.1.4,
consecutive welds in accordance with section 6... paviously not welded in production, shall re.
Typical conditions for storing the pasta or ma-quire establishment of'nonhardening and weld

ductility characteristics. This evaluation shall terials shall be used for the demonstration.
be conducted without special heating sequence 418 Cleaning procedure. Where the clean-

i

applied purposely to temper weld, as the spot
ing procedure is changed, the contractor shall

walds in these materiale shall develop an aver. demonstrate to % satisfaction of the Inspector
4

(1) by surface resistance measumments that
age tension strerigth not less than 25 percent

the maximum value and conaistency of surfaceof the minimum average shear stiwngth*of
tables I, II, III and minimum values in table cleanlinese produced is at least equal to that of

IV, when tested "as welded" and also after any the previaus method. The procedure shall also ,

4

thermal treatment which the part receives after be spot checked on one gage combination of

welding. The tension specimen (tehsile pull- material on multiple spot shur specimsul con-
out) configuration may be of any type which taining 95 consecutive wv is in accordance with
will satisfactorily apply axial tension load t section 6, or (9) by recertifying all welding
the spot weld. Evaluation may be conducted schedules in accordance with section 6 that are

,

'

on one gage thickness only. Msterials which not within 15 percent from the established set-,

isatisfactorily meet this requirement may be tings, or by 10 percent when only one setting
,

,

I

welded in production without further tension is adjusted.
4

.

3

stiwngth evaluations. If tension strength levels 414 #"'1 ace coatinge. Coatings which will
.

,

,

established herein are not obtained, the welding
.

impmve the corros,on resistance or sealingi
of such materials shall be considered outside

. _ -

the scope of this specification and any welding
characteristics without adversely afecting the
weldebility of the material may be applied

of these materials shall be in accordance withprior to welding. Pertinent details shall be
other specifictaions established or approved byforwarded to the procuring activity for itsthe procuring activity.

inforn.ation.
s

6

i

/
.
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- '. 4.8.5 Feting ports. Mating parts assembled and all other machines of b same type shall '
a for welding shall At so that befm & Arst and be considad quallAed, pmvided satisfactory

- moh sucosesin wald is made, & surfaces to be production settings for each have been estab- .
.

'
joined by the weld are in centset with mch lished. Except for material 0.008 inch in thick-
other or can be, made to contact each other with ness,-only machines to be used for class A
manual pressure at the ama whm h wold is welding shall require qual!8 cation.
to be placed. 5.1.1 Types of epipment. Distinctivetypes

4.2.6 /aint #Meknees. Joint thicknesses of equipment m those'difering in any of the
shall be limited to those thicknesses or combi- following mopects: i
nation of thicknesses on which weld schedules (a) Manufacturer of machine or control '

/ can be established and production parts made panel, or type of machine or model
to most h mquirements of this specification. number.

(See esotion 7.) (b) Electrical rating or capacity. - '

} Pe *f
5. QUALIFICATION OF WELDING MA. l) Typ of p p on.,

CHINES 6.2.2 Rep @fion. When b equipant
5.1 Welding machinsa. Qualification testa has once been qualified, it need not be requali,

of welding machines shall be performed to Aed for futum' contracts or production pmvided
determine h consistency of operation of the no change in basic material or mage of edtings

: machines at or near the desired opmting range. is involved. A change of location within a f

P ant, not involving a change in power line, doesl(, r To have his equipment quali6ed and approved
J for use, the contractor shall prepare test speel. not noosesitate requalification. Requali8 cation -

mens as specified henin Machines to be used shall be required if 6 machine is abuilt or if
for class 0-foil welding shall be considend significant operational changes m made there.
acceptable provided welding scipedules can be in. Approval of machines qualiAed under su-
established to meet isquirsments of this speci- perseded specifications shall be honored noopt
fication (see section 6). The machine quall- as specincally provided hein. A machine re-.-

fication data'shall furnish h information quiring roqualifloation shall be 'recortlood, as
indicated by reports A, B, and C (see figures 1, specified in section 6, on the thinnest-to thinnest
9, and 8), as applicable. These reporta shall and thickest to thickest material combination -
be maintained by the contractor and shall be welded in production. When machines doing.
available for review by procuring activity, class A welding require r3 qualification, the

5.1J Test materials. Tast materials for welds shall also meet the radiographlo quality
group (a) qualification .esta shall be either requirements of 5.5.1.
9024-T8 or 7076-T6 4telad aluminum alloy, 5.8 Test specimena. For each group of
and for groups (b) and (c) qualification test alloys, a minimum of two esta of test specimens
material shall be 2 800 series corrosion. resisting - shall be required, one at each limit of the range
steel. Selectic. is at the option of the contrac- of machine settinge for which quallAcation is
tor. Under conditions where such materials are desired. For materials other than foil thick-
not welded in production, material most com, nesses, each set shall contain'not less than 105
monly used in production shall be used, consecutive welds. For group (a) materials ,

5.2 Machine quall8 cation. Machines shall multiple spot shear specimens as indicated in.

be qualified to meet the weld, requirements for figure 4 shall be prepared. For groups (b) and
the highest classification for which it is intended (c) materials, single spot specimens in accord-
to be used in production. A machine qualified anoe with figure 6 or multiple spot specimens .

to weld requirements of a higher weld classifi- as shown in figure 4 may be used. -For foil
cation shall be automatically considered quall- thicknesses, groups (a), (b) and (c) materials,

~

fled for lower weld classification. Only one multiple spot joint efficiency specimens as indi-
machine of a distinctive type shall be required ested in figure 5 and containing standard spots
to pass the qualification tests specified herein per inch as indicated in table IV shall be pre-

5- 7 .

/
.

- - _ - . - - - - - - - - - - - - ---v-



.

MIL-W 685SC
.

|
.

pared. No maintenance att:ntion or control ad- ing cf at least 19 inches of consecui !6

justments an permitted during the welding of
tive seam welds. Details of test and'

a set of specimens. The process details' used
metallurgical specimens mquired are

in preparing spcemens for qualification, such noted in figure 8.
as method of &c.'.ng, machine settings, and tip
radii ahall be the:hich would be used in pro.

5.4.2.1- Machines qualified for esam welding

duction. The external quality of all welds shall
shall be considered qualified for equal weld
clnssification roll spot welding, provided themeet the requinments of etion 7. Internal machines meet the requirements of the certifica.

;

quality shall be in accordance with requirements tion tests of section 6. ]

specified in this section. i
5.4.3 Intermittent epot toelding (spot teelds5.4 Test requirements.

apaced two diameters er less apart). Machines .,
'

5.4.1 Spot and roll apot melding (intermit. qualified for spot, roll, or seam welding shall be
tent spared seelds made with fi. red or rotating considered qualified for equal weld classifica.
type electrodes). Spot and roll spot welding tion intermittent spot welding,
machines shall be qualified as follows: 5.5 Radiographic examination (class A

(a) For other than foil thickness mate. welds). All welds shall be subjected to ndio.
rials: Class A, B, or C by making of graphic examination for determination of in-
not less thnn 105 welds per set. One ternal defects and shall meet the quality 're. |hundred welds shall be tested in quirements of this section. Radiographic ex. !

-

shear with the joint unrestricted and amination is not mquired for classes B and C, t

5 welds shall be sectioned for metal. but the specimens shall meet the quality n. '

'
lurgical examination. quirements specified in section 7.

4

'

(b) For foil thickness materials. Class A 5.5.1 Radiographic guality (for class A
. by making one multiple spot joint only). For all metals, radiographs shall indl.
efficiency panel of not less than le

cate that all welds am sound and free from
inches of consecutive welds. Ten 1 cracks and spit. outs. Porosity, either singly
inch mupltiple spot test specimens or.in combination shall not have an aggn.'

shall be tested in shear with the joint gate ama in group,(a) materials greater than
unrestricted and a minimum of 1% 5 percent and for group (b) and (c) materials
inches of welds shall be sectioned for gnater than 10 percent of the area of the weld
metallurgical examination. nugget in the plane in which the radiograph

5.4.1.1 Dimensions of shear test specimen 4. is taken,'nor a linear dimension gnater than
After welding, the multiple spot specimens
conforming to figure 4 or 5, as applicable, shall Tm V.

Din,utou e/ dear see ,pecimen in incAu |Im cut into single or multiple spot shear speci.
mens prior to testing. Ditnensions of shear "h

tu$n$k'u W
test specimens shall be as given in table V, un. "'3"@m""." ''n
less otherwise specified. ". Mil EM t .in ci>

5.4.2 Seam teelding (prenure) tight joints a' " * * ' '

or crerlapping spot teelds made seith roller. type
electrode 4 Seam. welding machines shall be noos and under... H lap H tap
qualified :

.o.ooo to o.o30,,,,, g g
(n) For other than foil thickness mate.

rials: Class A, B, or C by niaking a 0.031 to 0.050..... M 1 As required
test specimen (s) consisting of at least - to Pet orm ff
94 inches of seam weld. Details of 0 U5I ' 0'I00** ** I I 'h'''''''

test and metallurgical specimens re-_ , _ .

0.101 to 0.130... . . 1H IHquired are noted in IIgure 7.'

(b) For foil thickness materials: Class A n 131 and over.... Ih in
by making a test specimen consist.

<

8
y

s

/
.



.. -. .- .. .-- - . - - - - . _ - -

i MII,.W 48580 l

. 16 percent of 'the 4reld diameter and shall not of *10 ponent of h averny valm will be par.
4 estend to within 16 perennt (of the wolded mitted in 86 percent of b speelmens tasted,.

{~t "

;'
diameter) of b boundaries of h east maid and a maximum variation of 90 percent in h l
structure. In addition, for thoes alloys whoes remaining specimens.

jradiographs have a high resolution of h in. M.L X W mum V L - for spot and
. tornal structure, all b welds shall be fme from seen w3 ding forfo# moderials.
lack of fusion, cladding inclusions, and b MA.1 Seem ese3ds. Seam welds in foil
fused sono of the weld shall be genmily con. thickness materials shall not show any evidenes |sistentin sise and regularin shape. of leakage across or thmugh the joint while !

LE2 Internal quality standards other than under pressure load. After Inkage cheeks, v
speciAed in 6.6.1 may be established at h op. specimen shall be loaded to destruction, failumy
tion of the contmetor, h establishm nt of shall not occur thmugh the joint in ahear, but .lquality. standards more matrictive than speci. by metal failure adjacent to or away from h - 1

Aod in 6.6.1.will not require special approval, seam weld. Failure to meet these nquinments
LS . Metallurgical examinadon. Test sec. shall be esuse for rejection, and the weldag.

tion in accordance with 6.4 shall be cross see. methods or equipment shall be modified ud.
tioned, polished, and etched as closely as poesi. the test npeated for h particular combination
ble through h cer.ter of & weld for metal. involved.
lurgical usmination. Class A welds shall be L7.62 Spot w3ds. The minimum shur
mamined as a microsection at the minimum strength of meh set of spot welds shall be equal ij,., of 26X to a muimum of 40X. Classes B and to or aceed the values shown in table IV, |
O welds shall be examined as a macrosection at depending upon the metalinvolved.-.

7X to 10X muimum. Weld quality shall meet L8 Machlae and proces data. Reports A, ,

h quality nquirements of section 7 unless B, or C, as applicable (see figuns 1,9 and 8)
otherwise specified in this section, shall be Alled out by the contractor and sub. >

L7 Shear strength requirements. mitted with the application - for approval.
L7.1- Minimum reguitvments. For spot After aceiving approval, the basic material (s) -

.

',,

welds and materials other hn foils, the shear thickness combinations and ~ data on which h
strength of each weld or of multiple welds shall machines were qualified shall be posted in h
be in acconlance with the minimum requir,. neighborhocd of them chines.
ments of table I, II or III, as applicable. % 5.9 Qualification approval. Qualification
failure of one weld shall be the cause for re- approval of the welding equipment and welds

,

' jection of the entire set, and the welding meth. subrised by this speciAcation shall be based
= ods or equipment shall be modified and the test on the consistent properties of the welds as

4' . - repeated for h particular combination .shown by the contractor's tests. Except for a"

involved. "Other materials" (see 4.1.5)- qualification by s

L7.3 -Aempe shear strength requirements. one procuring activity shall be qualification for :
For meterials other than foils, the average sher all D.putment of Defense activities.
otaceth of each set of spot welds shall be -
equal to or aceed the minimum average & CERTIFICATION OF WELDING
strength'shown in tables I, II, and III, de- PROCESS OR SCHEDULE
pending upon b metalinvolnd..

El Welding schedule. The contractor '

E7J Btrength consistency reguirements. shall establish suitable welding schedules for
L7.3.1 Group (a) matesels. A variation each material or permissible combination of '

in shear strength of 19% percent of the av. ' difent materials and each thickness combina.
-

erage value will be permitted in 90 percent tion to be welded in production from the ma-
of the specimens tested, and a maximum varia- chine under consideration. Thickness com-

*-

tion of 96 percent in the remaining specimens. binations, .of the metals listed, falling within
5.7.8.2 Gmwps (b) and (e) materials. A the following limits shall not require separnte

variation in the shear strength of spot welds welding schedules, provided acceptable weld

v ns-ass cws s
'

!

|

/
!-
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een be pmduosd within h contml adjustment usted for nugget diameter sise. Nugget diam-.

8 limits of 8.5: oter measurements shall be obtained from the
(a) Fo* proup (a) materiale (other than metallurgical specimen. (See 618 and 7.41)

foil thicknuna) : skt.1 Minimum ehear stungth npin.
(1) 0.004 inch or 10 percent, which. mente. The ahear strength of each weld or

ever is greater, variation in multiple weld shall be in accordance with h
thickness of any outer ahest. minimum requirements of tables I, II, III and

| (S) 0.004 inch or 10 peroant, whichever IV, as appliosble. The failure of one wold shall
is grsater, variation in b over- be cause for mjection of b entire set, and the
all thickness of the combination welding methods or equipment shall be modified' to be welded, and the test repeated for h particular com.

(b) For groupe (b) and (c) materiale bination involved.
(other than foil thicknesses): 611.2 Average shear strength repirements.

(1) 90 percent variation in thickness The average stangth of each set of spot welds
of any outer sheet. shall be equal to or exceed the average stangth

(2) 10 percent variation in the overall shown in table I, II, III, or IV, depending
thickness of the :ombination to upon the metalinvolved.
be welded. 611.3 Strength consistency upinments.

(c) For groupe (a), (b), and (e) foil 611A1 Group (a) materiale A variation
thichneas materialer in ahear strsngth of spot welds in aluminum,

(1) 0.001 inch variation in thickness aluminum alloys, and magnesium -alloys of.

of any outer sheet. 219% percent of the average value will be per-
(2) 0.001 inch variation in the overall mitted in 90 percent of the specimens specified

thickness of the combination to in table VI, and a variation of 295 percant in
be welded, the remaining specimens, except for class C

6.1.1. The welding schedule shall be, estab. welds which may be evaluated in accordance*

lished prior to the welding of production parts with 814.
and shall include the procedure for preparation 411A2 Groups (b) and (e) materkk. A
of the material (including cleaning practices variation in the shear strength of spot welds in
which will produce consistent and uniform sur. nonhardening (by the welding process) steels,
face conditions on the work to be wolded), all austenitic steels, nickel alloys, heat. resisting
details of machine setup, and the control set. alloy and titanium and titanium base alloys of
tings for each machine to be used in production 210 percent of the average value ntll be per.
welding. The suitability of the welding sched. mitted in 86 percent of the specimens specified
ulos shall be established by making and testing in table VI, and a variation of 90 percent in
of not less than the number of welds listed in the remaining specimens, except for class C
table VI for the particular class for which certi. welds which may be evaluated in accordance
fication is desired. The welding schedules and with 814.
test results shall be available at all times to the 612 Seam teeld requirements. Seam.
procuring activity for examination and eval. welded test specimens shall oonform to :
untion. (a) Other than foil thickneen materiale:

6.2 Test requirementa. Metallurgical requirements as speci-
6.2.1 Shear specimens. Two thickness com. fied in this specification (see table

binations shall be tested in accordance with fig. VI) .
ure 18. Three or mon thickness combinations (b) Foil thickness materials: Pressure and -

__ shall be tested in accordance with figure 14. peel test mquirements as specified in
When examining welds in multiple thickness this section (see table VI) .
combinations containing four or more thick- (c) Overlapping of the weld nugget shall
nesses, each weld diameter at each plane not be in accordance with 718.
subjected to shear test loading shall be eval. 6.211 Preseure test uguirements. Evalua.

x
10
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1- ipx tion cf elaan A foil thickness mesm wolds shall '4.8.1 Peal test shall be mnducted as ladiosted i

T be conducted in accordance 'with Agum 8. in Agum 19.
- Specimens shall withstand without lukage the ' (a) Class A welds: Peel test shall uhibit
muimum pnesurination requimd of the pro. 95 poment button type failums.

,

duction part and dwtructin test mquirsments Fusion at the interface shall indi. 1
of 5.7.4. este fusion none dianmere or widths :

4.3.8 Nuppet diameter maaeunmente (inter. whloh do not vary more'than 90 per.
,

| mittent spot welding). The number of wolds, cent. When more than three thick. ;
as specified in table VI for the particular cleos - nesses am involved, a omes-sectional !

of wdding involved, shall be sectioned thmugh type specimen (see Ag.11) may. be
/ their centero (see table VI, note 9). Each weld used in lieu of peel testing for nug. t

and each separate interface if more than 9 thick. get sine men ursments (see 7.4),
nesses shall be measured and moorded. Each (b) Class C welds: Pal test shall whibit :
nugget diameter shall equal or noeed the mini. 85 pement button type failures. a

mum nugget diameters as established 'in table The balance of the wdds may fall j
-

VII. Class A intermittent spot welding me. thmugh cleavage at interface, but |
ords shall also show the aurage and minimum fusion at interface shall be evident. j
diametere of nuggets. . 8.4 Certi8 cation outalde of quali8eation i

6.2.S.1 Nuppet diameter method (class A limita.
|

epot welds). When it is matemplated to use 4.4.1 mehines for classes'A, B, and C wdd. :
.r nugget diameter for routine check specimens ing may be certiSed to weld material thick. '!

(see 8.4.1.9), each weld in the metallurgical nesses greater than or less than originally
. '

specimens shall be carefully measured and the qualified as long as a welding schedule can be- 1

diameters recorded. Records shall show the established and production parts made to meet '

'

anrage and minimum diameter of nuggets. requirements of this specification.
(This'will establish the basis for controlling 4.5 Certi8ed records. There shall be made- '

nugget diameters on class A welds when this readily available to the machine operstor n'nd 1
.

method is sele'eted ont shear strength testing authorised inspection personnel for rsference ;
during production quality mutml.) at any time, records showing the welding ma.

6.2.4 Netallurgical reguirements, chine settings 'or all variable controls and
4.2.4.1 Class A toelds. Internal quality as minimum and s erage spot shear strengths or |

indicated by radiographic mamination shall nugget diamete a for all alloys and thickness |
met the following: Porosity, either singly or in combinations w Wd on that machine.

'

,

mmbination, shall not have an aggregate area 4.5.1 Recerufication. Recertification of a ,

in group (a) materials gruter than 5 percent welding schedule may be required at any time, l
and for group (b) materials gnater than 10 if the procuring activity for any reason doubts '
percent of the area of the weld nugget in the the ability of a welding machine or machines to =1

plane in which the radiograph is taken, nor a make satisfactory welds.
'

linear d,imension greater than 15 percent of the
weld diameter and shall not utend to within

6.4 When the amount of magnetic material

15 percent (of the welded diameter) of the in the thmat of the machine, the curvature of '

;

boundaries of the cast weld structure. Other the part, and other conditions in production -

. . .

,

internal requirements and the. appearance and **1 ding requim control adjustments outside of.

external defects shall conform to applicable the limita specified in 8.5, specific welding
portions of enction 7. ochedules shall be established for each joint-

4.2.4.2 Classes B and C toeld4. The internal requiring such adjustments. The schedule
and uternal quality of classes B and C welds shall also specify the tests and examinations-

shall conform with the applicable portion of which will be used to determine the conform.
section 7. anee of the welds to the requirements specified

| 6.8 Peel test requirementa-foil thick. homin. The test welds shall be made so that
I messes. they represent welds in the production part. Ip

11 ;

:
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Taets VI. Det erwime 4 required /er se% lease,

'L f
Meternal

Clem et yeld Wold method Oroup (e) meteriale Group (b) and (e) sentertans
;

Ultla. ele obeer euearth Metallwalent er emel Ultimate eheer sesong% Metsnuretest er genter pressure test spoetmee osedmos 8 erguemeretestseestmos opedsien 8
_.

A Spot wend- 90 Bhear. & Wolds alero- 10 Shear. 8 Microsection,
other than oootion,
foC thick.

B nesses.88 10 8 hear. 6 Wolde macro ' 6 Shent. 3 Macroeeetion.,
-

section.

C 8 Shear. 2 Walde maero- 8 Shear. 2 Weld macro-
eoction, section.

A Beam weld- None required. 12 Inche of weld None required. 12 loches of wdd ;B other than (see Ag. 9). (see Ag. 9).fog thiek. ;

0 ' nesses.* 8 Incha of weld - a loches of weld
t
'

(see 6 .10). (see Ag.10). ;3

A Intermit 66at - 10 Nugget = 20 Welds (10 10 Nugget 20 Welds (10 -ei epot weld- diameter microssetioned) diameter microeeelioned)

*

,

other than menet"emente. (see 63 11). oneaeurements. (see Eg.11). -
,

foil thlek. - i

B nesses.8 6 Nugget 10 Welds (6 6 Nugget - 10 Welds (6diameter Macroceetioned) diameter Macroceetioned)measuremente. (see 6 .111 measutomente. (see Eg.11).2

, " C 8 Nutset 3 Welde 8 Nugget 3 Welds maoro-
diameter macrosection diameter oution (see

,
.

'

meneuternento. (see og.11). . measuremente. Eg.11). i

A- Spot or inter, Five 1 inch ehear 8 inches of weld Five 1 lach ehear 3 luches of weldmittent spot (seeog.6), (see os.12). (see Ag. 6). (see Sg.12).welde-foil
C' tbleknesses.' 8 None required 8 laches of weld None required. 3 ha be. of weld

(see Ag.12). (eve fig.12).

A Beam weld-foil One pressure test I loch of weld One t weeurs test 1 luh of weld (seethicknesses.u e speelmen (see (see og. 8). specimen (see 0 6).'

Ag. 8). As.8).

C None required. 3 inches of wed None required. 3 i; $1.a, of weld
t
'

(see Ag.12), tno 0g.12). ;

!

.
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T ast.: VII. nnet die =eser (d susale) shall be not gnator than that shown in table,

6 VIII. .

**"$Thl's"f,' **mm'*a*um*"'"m*e"UTIE$r'* *dm*"=** 7.1.1 Eeternal defects. Test specimen wolds -=" ' ' ' '** * * " ' " " ' ' '* *
shall be free of uternal defoots. _ For pmdue-
tion parts, exoopt u noted in 9.8, thb following

", $ "jI! "$ 0; $ defects are not neceptable: Pitsieurface Rashes,i ,

.003 . 020 . 045 .170 ti iP P ckup, expulsion of metal between the

.004 . 03tl .060 . 180 sheets, external crscks, edp bulp crack, and ,

.006 .085 . 066 . 190 blown spota.
.

'

| 006 .'040 | 210 7.1.2 BAdet separation. Sheet separation,'as-
063 200

f' 007 045 . 071'

. 00s . 050 . 080 . 22s measured at a distanoe from the ede of the .

. 010 .060 .090 . 240 jweld approximately equal to half the diameter-

.012 .070 .100 . 260 of the electrode indentation, is not' acceptable ~
"

. 056 .085 .112 . 260
gf *, -

.018 . 000 .125 . 280 -

,

.020 . 100 . 140 .800 (a) In uoess of 10 perorst of the average
*

.022 .105 .160 . 320 thickness of fhe two outer sheets '

.025 .120 .180 .840 joined or 0.005. inch, whichever is #
'

*300 ' '80j ,' h80 greater, for class A welds (for group:
(a) materials).

[ were: wage.t dansar a t.ed on minimum eher Mrength specisai (b) In excess of 10 percent of the averap--t ,g is thh sp . woe.e dam.areh.wa.be,o a noiappneabiei: thickness of the-two outer sheets- ' sher maagth enium Whw than emaMhhad hmWe en und w eMab-
joined or 0.006 inch, whichever is l

'

greater, for . class' . A f welds (for
7. QUALITY STANDARDS groups (b) and (c) materials). ;

'
7.1 Appearance. The outer surface of all (c) In excess of 0.008 inch' for class A:

test specimen welds shall be smooth, and free welds in foil- thickness materials -C

of cracks, tip pickup, pits, and other defects (for all metals).
which indicate that the spot welds were made -(d) In ' excess of 15 percent cf the averap ;

with dirty electrodes, improperly pnpared sur- thickness of two outer sheets joined !

fsees, or that undue penetration of the weld or 0.006 inch, whichever is greater, j
- nugpt has taken place. The maximum accept- for classes B and C welds (for all- 1

able number of defects for, production parts metals), j, ,

d
!

* Total namhet of alttmate stroosth ehear spectmene for a spot welde spaced less than 3 diameters ' apart truielag
each elase shAI) be meltiple spot ahear er single spot ehear esed type electrodes shall be sortised and controlled is seeord. i

specimoso esaforslag to sgure 4 or s. The mentiple spot race with latermitteet spot weldtag Mgettemente, y
ahear specimene thaU be eut lato stagne spot shear specimene * Number of speta per 11,ch shall be la assordasee with . '|t ecaforatog to sgore 4 for teettag. rodnetton part requiremonte and mtalmaan ahear eteength 'j

e MetaDurgteal speelmene shall conform to the requiremente requiremente shall be determlaed la aseerdanes with regelte. = ;
of sgure 11. spectmen shau be crose esettoned. pollehed, and mente of table IV. !
etched elesely as poestble through the esoter of the veld for 'Pressere test spoetmeas shall withstand without leakage -|
asetallurgteal esamtaettone , Mleroceetione for clase A shall the maatman presserteation requiremente of the prodsetion !.be esamlaed at a statsom of asX to a mastmom of 40X pa rt. At the option of the .contreetor, certisestion may be '

Macroceetione for elate B or C, if seguired, shall be visuaHy secomplished la accordance with requiremente for ''other '

esamlaed with the asked eye or moder low magat8 cations than fall thicknesses? when elaae A seam welde are applied(TX to 10X mastman). Peel spectmen shall conform to the for other thaa pressortsation purposes, thear teetlag may be- I
,

reentremente of sgore 12. and shall be eonaldered as an optica
to a a lorgteal speetmea for elaas C weldlag of fott .ecconspitched to accordatee with regattemoete for spot or !

intermittent epot welde. !
e Nugget diameter measuremente shall be obtataed from the 'speelal application machlace. ses sture s. when the -

|metallergical specimene, mechanleal and electrical machlae settlage used for qualises.-
<

8 seem welde seay be accomplished by the overlapptag of tion teste are identirtl to the machlae settlage to be used la
epot welde with szed type electrodes when so permitted on prodnetton, eartiscation teste as regetred herein may be }

i

the enstatering drawlag -et other applicable docu mente. waleed. Mowever, the test data and mechanteal and electrical
Parte, eens welded in thie'maaner, shau be certtoed and machtse settlage shall be recorded on the proper forme and

- eostrolled in attordance with esam waldlag requiremente. made available se regulfed la thle esetloa (see s.8)
,

-
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Tast.s VIII. Wasimum oce pse63e ownber gr d#,
|

,

'b '-

Ai,.aw. |

acupts t npair a@uomal nostrable_ (pareceu 3

Notese of wild detset
I

onass of weld

A B o A 3 o 1

-

External defects l
~ . - .

/ Creeks open to surface 8..... . . . . . . . . . . . .. . . . . . . . . . . . 0 0 6 0 -0 '6Edge bulge oracks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0 10 0 0 0Sheet esparation esoeeding estabilahed limits........... 8 6 10 0 0 0Blown spots and pite more than Xe inch diameter...... 0 'O 10 0 0 6
Pits less than Me inch diameter.... . . . . . . . . . . . . . . . . . . . 8 6 10 2 6 10Metal expulsion between ebeets (spits) and surface

8esbes......................................... 8 6 10 0 6 10Tip pick u p. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 8 6 0 0 0-.

Escensive laden tation.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 10 10 0 0 0
:

.

Internal defects 8 l

&('
|Creeks, porosity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 6 NA 6 10 NA

'

'l

Du ds (no fusion) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0 0 1 ,2 6 |Cladding' incl usions.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 6 NA 0 0 'NA jInsumolen t penetration . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 0 8 NA 0 0 NA '

Eseessi ve penetration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 8 NA. 0 .O NA '

*

i tow of n d.swi. ehan oi ne=4 a pomm i., eie. 4. n p.rew e t. em. of naiisue a.bu.a.d in .seuen 7. N A= Net apphenble
~ ,ie

I " 8" 'I'"
" s sospt'ist aante welds-ereeks open to eurtnee en sena welds shea beNors. Pometase kernens shan be interpreted as the mast hiebest |

8

,eissted and subjected le a salvage or miew committes. number of weld. for the purpons of detwatatng the addiuseal topelt
g

7.1.3 ' Burface indentation. Where aerody. 12 Penetration and internal defects.
namic considerations are a aquisite, the elec- Weld penetration and soundness shall be deter.

> trode indentation shall not exceed 0.004 'nch for mined by examination of a metallurgical section
other than foil thicknesses and 90 percent of thr6 ugh the center of welds in test specimens =
sheet thickness for foil thicknesses. In all other . welded according to production welding sched.

4

cases, electrode indentions are not acceptable ule.- The outline of the fusion rae shall be
if the depth exceeds the following limitations: generally consistent in size ara generally ](a) Class A and B,-for other than foil ngular in shape.

thicknesses,10 percent or 0.005 inch 7.2.1 Internaldefects Weld defects such as
(whichever is greater) and for foil porosity, cracks, lack of fusion, or voids within
thicknesses 80 percent of the thick. the weld nugget for all alloys, or macrosegngs. |-

ness of the sheet in which;the inden. tion within the weld nugget for nickel or cobalt
tation occurs, base alloys, am acceptable if the maximum -

(b) Clans C, for other than foil thick,
extent of the defect does not exceed one of the

i

|
-

nesses 20 percent or 0.005 inch following limits:
|(whichever is greater) and for foil (a) As indicated by metallographic exami.

.-
'

thicknesses 40 percent of the thick. nation of section (see figure 15):
nees of the sheet in which the in. (1) For class A welds,10 percent; for
dentation occun. class B welds,15 percent; and

( 14
!

J

f

.' |
'

.
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for class C welda,95 percent of weld diameters listed in table VII. The width-
4 ~ the weld diameter. shall be detennined by transvene meetions as |

,

(9) Twenty.five poresnt of the mopec. Indicated in figure 9 for classes A and B wolds .|tive shut thickness utension and in figure lo for class O esam welds.' l
into an outer shut for olass A 714 Ninimum penetrosion epot and inter. :I
and B and 60 percent for class C. mittent epot weeds. Minimum penetratioe of 1

(8) Extension within 15 percent (of the nugget sono into each outer sheet shall be'
the wald diamter) of the in accordance with (a) or (b) below, as sp.
boundaries of the nugget strue pilcable, at any point over an area whose ma.
tum for all classes, jor axis is 80 put 9f the weld diamvar at) (4) Incipient melting, within the the interface. R

weld.afected area shall be' con. (a) Equal thickness combinatione-Pene.
sidend acceptable provided it tration shall be a minimum 20 per

. does not extend to within 10 per. cent of the , original outer :r.hwitL H"'
oent of an outer shut surface thickness.
or moult in acessive sheet sepa. (b) Unequal thickness -combinatione--
ration (see 7.1.2). ' Penetntion into the thinner outer

Nors: Macrosegregation is chameter. nneet shall be a minimum of 90 pc.
ised by localised alloy segregation in the cent of the original shut thickness.
fused zone at the line of demarcation (orig. Penetration into the thicker or other. -

37 inal interface line), outer sheet shall be:
\!; ' Incipient melting is generally character. (1) For two thickness combinations: q

ised by thickened grain boundaries.. A minimum of 90 percent of the -1

'711.t Internal defects .(eertiAcation: and thinner sheet thickness. (See
routine cAvek specimens). The contractor shall figum 18a.)

. :

establish the extent of internal defects to be (9) Multiple thickness combinations:
pennitted in controlling test specimens. In no A minimum of 90 percent of.

ones shall the' internal 6fecta exceed the lim. the thicker or other outer sheet- jits of.711 for routine check spoelmens and thickness (see figum,18b); or'
614.1 for class A certification test specimens equal-to the sum of the inter.
and'7.9.1 for class B and C certification test sheet thickness (es), plus a min.
specimens. imum of 90 percent of the thin. '

712 Fueion betwee acetions (clad alumi. ner outer sheet thickness,which. '

num). The outline of the nugget ama at the ever is less (see figure 18c).
interfmoe shall be generally smooth' and ag. 715 Ninimum penetration (seam welding).
ular. Them shall be no unfused cladding ma. Minimum penetr,ation of the nugget sone into

- terial within the weld nugget. The extent of each outer sheet shall be in accordance with
the cladding into the columnar zone of the (a) or (b) requimments of 711,
weld shall not exceed 10 percent of the weld 716 Nazimum penetration. Penetra ion
diameter. into either or both of the outer sheets shall

713 Nuppet sone (seam welding). The not exceed the percent value (see table _IX) of.
outline of the nugget soneion a plane g. the nduced sheet thickness (thickness at weld j

.

pendicular to the sheets joined and through centerline).
the centerline of the seam weld shnll show uni. 7.3 The ultimate shear stangth of every
form overlapping of welds and consistency of spot weld specimen shall be equal to or exceed
penetration. . the respective minimum values shown in tables

713.1 The width of the fused zone in seam I, II, III, and IV for the corresponding nom.
-

;

welds shall be not less than the minimum spot inalthicknessof thematerin1.
'

'

:

Y 15
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; Tc.miaIX. Pens >ehen eerwhenw=k
'

l

.enew W anammh esew N ene w manninh
.

Ch* 'M we ansehnt ..,

,,,, g,,,,_ g ,,,_

O M M
,,

O

A Spot and laterudttent spot welding. See7.2.4. 90 See 7.3.4. 90B<

to P0
-

o e0 90 :

'
A Beam wnding. S n 7.2.6. to S m 7.3.6. 90

-

e a0 e0C 90 90 t

7.4 W nugpt diameters of erwy intermit- 8. QUALITY A88URANCE PROVI. !
tant spot or spot wold (when nuggd diameter SIONS (PRODUCTION QUALITY CON.
meuursments are used to control spot welds) TROL) '

shall equal or nosed h minimum nugpt 8.1 Prodnetion welding and inspection.
,

' .

diuneter as established in table VII. Prodnedon welding shall be so nocomplished as''( 7.4.1 Unepal t%has combinesim. In a to obtain wolds of uniform strength above tha !
,.

- joint between snodons of unequal thickness, or neoepted minimum and of neceptable metal-
of alloys,of ditwent strengths, h minimum lographic structure, rather than welds of mul.r

,

shur strength requirementa shall be based on mum stangth irrespect.in of metallographlo
b thickness of b thinner sheet or h atrength scructures. All test =;=t=n saleoiad for

i of b weaker material, whicherer requirernent checking production welding shall be represent.
is lower. Minimum pugget diuneter require- stin of manufacturing prootice. Specimens

*

j
ments shall be deter-nined by the thickness of shall be tested by the contractor under the gen-

~

the thinner sheet-
. eral supervision of the authorised inspector.

f.4.3 Xultiple t& knew com bina tiene. Prior to welding, all production parts shall be
When more than two abets of material are checked for conformance to h applicable re-
welded together; h weld ahear strength re. quirsments of section 4.
quirements shall ipply separately to each weld 8.3 Schedules. Quali6ed pomannelin each
betwmn mch pair of adjaoent outer sheets, and plant shall be responsible for the control of ma-

.

augget requiremonta shall apply between meh chine setdage and all . welding schedules,
pair of intennediate sheets, if hoe planes are Records of all current schedules shall be avall-
not shur tested, able for namination by an authorised inspenter

7.5 Tack welds. Tack welds shall not be at any time,
used on class A parta unless finally rsmoved 8.3 Wold location. Wolds shall be loosted
or completely covawd by subsequent produc- as speciAed on the enginaring drawing or ap-

L tion welding or allowed by engineering draw. pliomble document The edge distance of each
ings or applicable documents. .' weld shall be such that no defonnation or

7.5.1 Tack welds require no test specimens bulging vill occur at h edge of the sheet. * Jigs
and shall be of sufEcient strength to fulfill their shall be unal whenent pry to locate welds ,

temporary fastening function, and are not sub- as speci8ed abon. -
-c

joet to the requirements of this specification 8.4 Routine check specimens.~ .
'

with exception to defects that may be detri- 8.4.1 Tut specimens A threespot welded
mental to the production part. % defwta, lap joint, or three slagle spot ahear speelmana,
internal and utemal, shall not noeed limits or specimens containing a minimum of 8 inches 4

established for production parts. of roam weld, or three intermittant spot wolds, >

%
14 s

/
.

-.--------...-...-_.----------__.__.___--...--__-__-.___-____-------------..-.,----.,,.,r--- ~w,..,-- .,-e- + . - - - - -re~-- --n--1. -



__ _ . _ __ _ __ _ __ _ _ . _ _ __ _ ;, ,

|- t

M b W4 N00 !
-

. apptisehh, ser other thna sell thishnesma, loem =t w oesime (whlshame i
u -

'

I er 4 insk poet speelman er thne 1 lash mahlph value is gnetw) holow tbs names !
s

prat shear spesimans ter eines A welds and a a diumster stealmed dadag '

t.insk past spoemssa est elaas C welds for foil of the welding enhed.
thiskassma, er a abmalated aesties of the prw. ala, On makiple thislass esmhi..

'

!
demisa joint ===*=laing mentisand weld gen. assises et tuer er some thiskusman, !

,

tity mquirensata, shal be welded sad . tested this requinment shallapply to welds
<

er esamined, as applienban, ist routine cheek in between ester phans er# %s !

perpesas for each of the following esaditions: unlainem magnet diumster, et all
,

(a) Class A welding, At interrals not to pinam, shall be est Ise than the
/ enesed I hear af predeetion welding minimen shown la table VH.'

and at the sad of a run,if non ha (e) For ennem 3 and C wolds, eneh mag.
30 annates of umiding has elapsed get *===d- eball be not les than'

since the las shoek. the slainen listed la table VH. -

(b) Classes B and C. At latsrvels met to 843 he tut speslasmo shall osafoms to
- emesse t boereef p-l_% ,elding the prodostion pans by represent prith sen,
and at the end of a rum,1f mese than spent to maurial, thielmess esubination, ear.
1 hour of welding has elapsed sines enes sendition, anehine settlags, med elastaede ithe het dank. ti,esatoum, m the aumont of magentie j(e) Upon repinessment of. the welding materint la the thmet of the anehian, the earra,

e electeodes,
enre of the part, and other eenditlens requin p

kI |d) At the start of oneh welding askedula. esmerol adjustments outside the limits of 4.8,
,

SA1.1 Single spot shear specimens shall be the test spechnens and testing pnoedene shall
tested for ultimate stength (see 8.7). Sena eenform to the regtimmente estddinhed andar '

welds shall le metallurgically esamined for 8,s.
wold quality (ese 8.4.4). Intermittent spot 348 Bheer erwomens. Two thiekpen osa.
wolde shall be manaland for magget distaeter

blastless shall. to' tested la accordahe with
. ,

t

mise (ame 4.4.1.9). Feel speelmsas shall be on. 'Agum 18. hree or more thickness essabina. -
amined for button failures. For elaan A, welds tiens aball in tested in esordance with Agure
shall anso nn esamined for ausget diannte elas 14. At h opt 19n of h contractor three or'

y (see SA1). mon thiekaem combinations may be' tested la +

841.3 When augget dissestar rosseurements semedanos with Agum 16. When testing um.
are used in lieu of the ahear test speelnad above, der eigen 16 conditions, the ehear strength

*

or when emandning intermittent spot welds, the shall be equal to or gnater than h highest
following method shallbe used: mquival for either pair of adjaeont outw shesta..

(a) Test =-;-C or sindstad meetion Sloar servngth shall also meet applicable re.' -

of N production joint containing quirements speelned hmin (ess 8.7.1). .Under
h enaw quantity of wolds (see conditions where the shear sinngths of three or

.8.4.1) shall be examined. Speel. mon thleknesas do not meet the requised
nuns shall be crom seetloewd, pol. sannaths, when tested in accordanes with As.
inhed, and celed in secordance with ure 16, h ope:inans shall be tested by leading ;Agum 11, as cleanly at possible each outw plane separately as nutsJ in Ag. |

.

through centes of welds and each um 14.
,

'

augget diameter measured and re. 844 Metallwpieel erwinene,
oorded. If the speelawn containa SA4.1 Class A welde, nne or amm welds
awre than two thicknesses, nugget or 3 inches of seam welds, as appliesble, froen
diametw at each laterfeoo shall be a production joint or a simulated section of a

.-

measured and moorded. pmduction joint (see Agum 11) ahall le macro.
'

-

(b) For class A welda, the average nug. sectioned to meest h structur, of h welds
get diannte shall is not mon than - at h lessor of the following intwrals:

g; to. ass o.u-s LT
'

;

,

/
1.

1

menre.--.-,-a-__ w --_ _ . ._____.__um-_____________..--_____s-,,- .w.-w _. _. r,s_. *-erwee vs , - ._.we-



_ _ . _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .- _ _ _ . _ _ _ _ . _ _ . ,_

I MEe WMo
; i

! b) At the haglaning of a shift er isb and minimiga of eve sendlags shat! he ante en
,

i i n ^?, ovary 4 hears them. anaphs typisal of the estarial welded
'

oner =
and he serene m - no of th. |) (b) AAer ;; . -"^j, spos pendestien
mathed of obtainlag the saranse posistanse mano. !l Wends-
ansamt shall he the ano as them used ist the&dAL1 Under esaditions whose annet 41 eartionation of welding ashadalso er ensaming

'

anster mesu==mente an used for routine shook
perpesa, spedanno may be, prepased as a prosadam, and the vdese of the sorten sesim.

mieressetion at the intervals segelred in SAtt ease shall est sessed the lisalto of esambtsasy;

|- and sabeiteted therefw. andinnainen vahnen established at that time,
<

|

s.7 Rougno shear chaak tests sW
.

/ SedJ Clear # weide. heen er enre wohls menta,
or 4 inches of seem wolds, as applienbin, frun 17.1 For elam A wekis, the avesnes shear

i a production joint er a almelated semian of Erength of the three spashases shdl be est
predoetion jolat (as is.11) shall he macro.

lower than 10 pareent balsw the average shear
.

ametiemed to rwen! the streeters of the wohls strength vales ehtaiand during entiesatism of
,

at the war,of each weldingnebedek, the welding ashadale (see sen. 4), nad the adal.
,

'

SA4J Clase 0 welds. !!stallergiala ami. mums shown in taliss I,II, III and IV. For
nation foe wold quality in this elam is not re. . alandamm alloys and other alleye in vlush the
quired, providal this amandantion is made in

'

struph of the welds insmass after
ithe erreincesion of the welding schedula, beenass of aging, this nquimsasat may he
|| eda 4 All metallurgioni ar=l shall en the strength of the enaged spanhases in both| 'c I must the appmabh quality requiremmata of see.

the eartAhsation testa and the soutine abask
i

tien 7. When esamining wolds in multiph tasta. After testing la shear, each of the free. )
thlehmess combinations contslalag four or mas, tared wohls shall be visently (-~ - _ ,':) an.

i,

'

thiekasassa, each wel4 at each laterines met
andasd for fusion nad evidsam of ebrious do.enbjested to shear test loading shall be wale.
festa, sash ac eraska, parasity, lask of fasism,

l, ated ior sugget dimaster. Nugget diameter spita,and eladdlaglaelemisen.
sine shall equal or ana==l the minimum ausget

8.7J For eleases B and C waW the almi.
'

diametere as established in tabh VII,
man shear seength of the three sysshases shaBta Centrol adjestament. When routine
be not lower than the slaimam shown la tabaseebeek tests inaiente that adjustment of the eaa.
I, II. III, nad IV. After testlag la shear, eneh

j

teel es; tings le desirabk, the settings niay be of the freetared wekts shall be visantly es.
i,

t

varied by :s:6 pereent froen the established val.
andmed for fusion and evidense of ebrious do. iman, or by *10 perant when only one setting foota, sach as creeks, porealty, look of fasism,is adjusted. If atinfactory welding osanot he epita,and eladdingimelusions. i

==mintained within thans limi;4 of adj sument, 8,7J When esing augget diameter mensani.
;

W Sg shall be stopped and b inachine shall . unents, the wekts ihail be visually esamland for '

he eund for faulty operation. If it ena be
*esien ased widmee of abrious internal defusen,

abown n a canditions other than certiend weld.
| ing schedi.k rwuiruneate were the amuse of such as armeks, porosity, leak of fenism, spita,

and eindding.iaelusions, ,

faulty welding and with the correction of thess . 8,7.4 De varistica in aboar strength for
;

,

'

eenditions & original eartined welding sched. each sample of three welds shall not emesse
;

une is mpabb of pewdering neseptabh wakin, , 0.86 and shallbeestabhshed by anlagthecomple
;i .

|- the establishment of a now welding schedek in. reage as ==*11 A in 10A 'If and when the
namedam with section 4, will not be mquired. variation la shear stangth le asesedad or when

t

For clam A welds, miso ese 6.7.4.1. .

the shear mangths are below the permitted
-

SA Sarfnee . '9m classiana, ale- value, the previous prodnetlea apressatative of
_ ,_

salaam alleys, and magnomium alleys, A that samph for that machine and any sub-daily chu of the ' surface naissance in sequent production en that machlae ander these
L microhne shall la made for clas A wekla, A eenditleas shall be rejected.and abjest to sal.
i ,

- kh '

,

7 > >

|

/
.

A
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-
; vege se in&=hd in 9A If lavatigadan he member of welds eseneding than limits !c

6 mais that welding gestity hee deterie, shall not esesed the ammher indiented in a j
seted due to enmass,other thna sertand ble VIII.

{ welding enhedeh regabensmen, sneh as in- M Distethetten et defesta ' he maal.
-

*

j peeper alsnalag er swaging of enestrode tips snum percentage and maten of emesses which
|1 er tenner uneklas spesotion, and with the ear. are assoptable without repair sad whink aso no.: sesdom ed these esaditions the original nortland emptabb with repair without sesseres to a sal.
!

IL welding enhedule is espehle of peedoolag no- vage er evelow esamittee'an indiented la enkle *
emptable welds,the establinhasat of a new weld-

VIII. Restrialen en defects other thna themelag enhadale, la assordanes withtestion 6, will described in taw VIII shall be as stated besoin,
j / not he segebed. For eless A welds, also ese Defeatin opet welds indiented in table VIIIt.TA1.>

as beh.g r gh with or'withost repair shallMAI Qass A welds, under eenditlana
he randousl distributed anness it is demon.

,

whom andelsstery eenfermanse with parlens .annted by 'ythe esoteester that a partisslar==A6 q==h*6 or eastland welding enestering ot defeeta, within the limits of table
; .

'

onhadanas enanst be obtalaed (ese 8.8 and 8.7.4) VIII is unavoidable in high quality prodoodenthe maahlen shall be regnalland and resortl6ed.
and met detrbnental to the servies intended.

.

De new anshine gentineden tests shall be-

!..
esadested in uswdann with seguirements of M Rajoedom. Any part samtalalag welds j
meden 5. All peerises eartland eless A weld * with defeats our and show t&n liseite en per. -

.,.g heashedsla fortho' ehiasshallbedisorded animible defeets as denmed hessin shall he so.
% ned asw medage w- And in asserdamm with jested. Special attenden shall be s'iven to a >

.3,,,,,,, ping g 4,g gig ,gg , 1'

ths.4 c. Aan t.
! t, INSPRCTION OF PRODUCTION I" N N'

PAR 15 j
au t=a== dad ass. This spesitanths eer.

I, M Butemaal defesta. Psodesdom parts ese the seguimmente for equipasst, materials,
shall be vismaHy esamland $se the pnesses of methods of paparing the santarials and meth.
estesmal endsom spaniese la susden 7. The no. eds of weld preens esatsel in meistanse apst,

; emptable anaher of estesmal de$ sets on welds esm, and intenaittent sysit welding pomme.'

la psodesden parts shall met asemed the lisalts IM Detaltions.
.etwe.a,isa|of tamvizi.

i. M ,,., s ,.M Internal defeets. laspostles of peo. vesistanee welding preesse w,homin aa=t- t==i

,

destina parte for internal defeats wth met no''
mally be .sequired. When denmed ===y, is produced by b heat obtained frena maissense

the sentrover shall test sample of metaal pro, to the 89w of electrie current thmesh the werk
destion work. At the option of the senteneter parts hand together ander presem by else.

| ==6d== tse laternal defeats may be no. needen. %e sino and shape of b ladividenDye

semplished by meiestsphie esamhmtnam. fansed welds am limited primarily by the eine
and eenteur of h deetrede. Apot wddingWhen nestallegraphie naaminadse is end, th8

; member of welds having defede esasedise de made with Asad type dessedes and soll spot
limits of emedan 7 ahail met esmed the a .mber welding are mesidered interchanausble,

'

t=at= a=A la tabb VIII. When radio ,fsphis 8 M B**" "" "I' 8**'" '' "I i' "
====6*6 is used, the ineneal defr As shall resistanes>. welding proces whwein coalemosa:a

-

,, havede fouowingHaits: is Produesd by % het obtelned from renistanee
(a) h A 4 95 pwom4 das B to the now of electric current through the work ,

welds, to perusat of the weld diam. Parts hdd together under pewours by ev, tablei-
g,, ,, electeodes. The resulthig weld is a series of

(b) Estansion to within p percent (of oNrl*PP nt 8 Pot **Id8 **d* Pr*Steniv*lti
wed diameter) of the boundaries of along a joint. Sena wdding shall be ceneid. i

theeast weld arestare, ered a pmssun tight joint.

E 19
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MACHINE QUALIFICATION DATA'
(SUOGESTED REPORT) j

(Submit for approval with phrient teet report se spot weW eposimeno)

Data IOsampney Add m
:Mir. af MeeW= Serial No Ented OnpashyMir, el control P " Type of Mat-

Oostrel Mir.'s Type No.
Surfees Preparstion ~

' ~

Matarial
Upper nickness (inbhT ~m

WMBINA. condition
_

73ng Material
Lower 75icknees (inch)

En~i!Itli>n .

i

Elsetrode 'HP M'm3tlal
Oosteur , (

Ekstab,ionemail iUPPER 14WER '

Dissens

Beetrode coonas i

T Distance Between Arino |
'

^Mrest Depth
Power Supply 7,iquency
b V oltege

Othw control settings ne regt . icd for parueular type =di=.,

Nw s,: All machine wttings adjuetable or adjusted to accomphab welding aball be .WW. *

r

Once T._ure (PSI)
8queene llwtrude Pressure Ob.)

i
'

he (Cycles)
PRESSLTRE Onge hum @Is
SEQUENCE M llectiudey-um Ob.)

% 7 (D eles)
[Onge Pressure (PSI); Forge ; EleetnWe Preneure Ob.)
1 Tune (diels)

Wending esridi (RTis'. Gip ra)
Wend 7une IcihT~~-

wEasTGish a.u wi

Fiocas1. Sipeded report A.

-

4

,> i..

/
.
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MACHINE QUALIFICATION DATA :-s

(SUGOESTED REPORT) :
(To Be Accompanied by Welding Schedule)

Company Addrm Date !

Mir. of Mnehine Serial No- Mfr. of Control Panal ,

Qualification Group: (Note material covered by Control Mir.'s Type Number
group (a) or (b) or both see section Thickness Range: (Note minimum and i

'Surface Preparation
Material

,
,

Upper Thicknees (inches)
-

Condition *

~

Material :

Lower Thickness (inches) !
Condition

_

Defects,
SHEET COM. Seetions or

BINATION Radio.
'

graphic

1 26 61 76
2 27 62 77
3 28 63 78
4 29 64 79
6 30 65 80
6 31 56 81
7 32 67 82 I

8 33 58- 88.

9 34 69 84
10 35 60 85
11 36 61 86

SHEAR 12 37 62 87WELDED STRENGTH, *

SPECIMENS POUNDS 13 38 63 88
PER WELp 14 39 64 89 >

.

15 40 65 90
16 41 66 91
17 42 67 92
18 43 68 93
19 44 69 94
20 45 70 95
21 46 71 96
22 47 72 97
23 48 73 98
24 49 74 99
25 50 75 100 !

Total of Shear Strengths
Average of Shear Strengths

. Min. Value obtained on Test
Variation in Shear Strength
Average Weld Diameter Minimum Wold Diameter
Minimum Shear Strength on Table

rn4i.miwr mus.r.eo.ico notwi esa. win)s
'

Fsovat 2. Sugguted Report B. 21
*
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SEAM WELDING DATA'

(Submit for Approval with Phyoloal Test Report on Seam Wdd Spoolmens),

(SUGOESTED REPORT)
Date i

Company Addr= *

Machine Make . _ Serid No.
- KVA

Mfr. of Control Pand Control Mfr.'s Type Number
WELDING DATA

SURFACE PRE'PARATION
Material<

Upper _ ThicknessSheet Com'.,1-
Conditionnatione y,g,;g

Lower %icknees
~

Condition
Diameur, Upper-Lower

. . Electrode Contour Comtour
Sketch and Dimensions Meterial

,

'

Electrode Speed (in./ min.) I

' . ' ,_
Wald Force,Ib.

Electrode Cooling Other control settings as required for par.
Distance Between Arms ticular type machine
%st Depth
Power Supply Frequency NOTE: All machine settings t ijustable or
Primary Voltage adjusted to accomp ich wndire +@
Spot Spacing be recorded..

(Meshtme operatori elsmature) (A utherland lasposters algantere)
(

<weems see.ms.ri spaim)

METALLUROICAL TEST REPORT OF SEAM WELD SPECIMENS
Etching Tat

Depth of
Is Appaarance of Do Fusion Areas Penetration

Weld Satisfactory? Overlapt Defects

Max Min r

i

TEST RESULTS I

Lonktions
itudinal '

S 2

3
4

1 *

Transverse 2-

Sections 3

4
,

nahereserr Dueesers seeinre) (Antherted sees.eieri sasmesure)
'

% Flavns3. Suppested report C.y

/
.

pe . , - , , - --
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*

MIL-W4868C !
MACHINE QUALIFICATION DATA i*

(SUGOESTED REPORT) |'

(To Be Accompanied by Welding Schedule)
j

Oompany Addream Data
Mir, of Machine Serial No- Mir, of Control Panal
Qualification Group: (Note material covered by Control Mir.'s Type Number

_ ;

group (a) or (b) or both ese meetion Thickness Range: (Note minimum and
maximum thickness notually qualified)

Material
Upper Thickness (inebes), ;

Condition I
tMaterial

Lower Thickness (inches) |Condition
Defects :

SHEET 00M. Sections, or
'

~
,

BINATION Radio.
graphic

e

1 26 61 76
2 27 62 17

i' 8 28 68 78 r

!4 29 64 79
-

6 80 66 80
6 81 66 81
7 82 67 82
8 88 68 88.

9 84 69 84.

10 86 60 86 .

SHEAR 8g 86
12 8, 62 87WELDED STRENGTH,

SPECIMENS NUNDS 18 88 68 88

PER WELD 14 89 64 89 i

'

16 40 66 90 ;

16 41 66 91
17 42 67 92

'
18 48 68 98 ,

19 44 69 94
20 46 70 96
21 46 71 96
22 47 72 97

_

23 48 78 98
24 49 74 99
26 60 76 100

Total of Shear Strengths
,

Average of Shear Strengthe

~ ~
Min. Value obtained on Test
Variation in Shear Strength
Average Weld Diameter Minimum Wald Diameter
Minimum Shear Strength on Table

namn.wr pu w s iur.) (Aomen e us w)
% Fsovns2. Supputed Report B. 31

/
.

- ----..-.------..----__n --- ---- - - -- - - - - - - ,-
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MIL-W 48680 i
I.

]i

!

1
i

WEID SHALL BE !
WITHIN 1/16 INCH'"

; | i i ,

| ~| FROM CENTER *

| | 4 $|
|'

'

\ \

i i i | |
.

* ' ' I l

!i =!= j
W ,

| | ! -

'

_ w+'eiet io!4 5" .

-

,
I t,i i

-

'

|
'

| [ )

I !
| | |. r '

1 | | |
A

-

r

i

| | | it 'i
'

| | 1 | 1
'

l i | 1 |, ,

"
[ ;

,,

(VALUES FOR W AND A ARE SHOWN IN TABLE V) |
.

N = NUMBER OF SPOT VELDS AS SPECIFIED IN TE APPLICABLE
PARAGRAPHS OF TE SPECIFICATION. THE NUMBER OF SPOT
WELDS PER SET SHALL BE NOT LESS THAN 30

,

Fnotmx 4. Multiple spot shear specimen for other than foil thicknmu (to be out after welding), ,

.. .

/

__ ._ _ _ _ . _ _ . _ _ _ _ . . . - . _ . _ _ . _ . . . - - - - . . . - . . - . - . . _ _ _ . .
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i
:*

MIL-W-48680 !,

j..

. .
.

aC" -

|

EEAR SPECIMENS
(TYP) -

i.
<-

f-y

1 1-

h n I
XXX) I

|_ . _ .- -

_ f. A
. ,

'

/ kl ~

_
u

!
1

-e- IllCH e-'

'. '

(TYP)

c B 1

SPOTS PER INCH SHALL BE IN ACCORDANCE WITHo

STA) CARD SPOTS PER INCH REQUIRDGC!ffS OF TABLE IV
.

MR MACHINE QUALIFICATION TESTS AND IN ACCORDANCE
WITH PRODUCTION PART REQUIREMDftS MR CERTIFICATIONTESIS.

VALUES PCR V AND A ARE S10WN IN TABLE V.
4

-TYPE TEST DIMENSION
,

B C

QUALIFICATION TESTS (SEE 5./..I(b)) 12 IN, METALLUROICAL SPEC.
CERTIFICATION TEST (EEE TABLE VI)6 IN. DISCARD

'

Pnovnn s. Multiple opot joint e)Meiency panel for foil thicknesses olaos A welde (to be out after
welding).

-

L u

o
I

/
.

,, , _ . . . . - , - . - - . , . . , . ,- y -.
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,

.' MIL-W-40500
'

'
r A-*

,

. W-em. WELD SELL BE WITRIN )
1/26 INCH FRON ENTR I

l'

|
'

I I W i

! t :.
1

(VALUES FOR V AC A ARE SHOWN IN TABLE V) !

'
Tsovan 6. 8%le spot eheer op+c!-:

TRAB YERSE SECTION,4 RBOUIRED l
i
,

i
NOITUDINAL SECTION, 4 REQUIRED +,

! r-
'

.
i

I '
d'

-d

I,,-,
. bJ w u

, ,

'.

?

SEAM WELD ( 24 INCHE MINIMUN OF WElb)

;.

WEN USING MULTIPLE STRIPS 00NTAINING A SUN OF AT LEAST 24 INCIES & WEIA IN
PIACE OF A SINGLE STRIP AS SHOWN ABOVE, TE M&IIMUM NUMBER OF WLTIFLE STADS
SHALL E FOUR. IDNGITUDIRAL AND TRANBYERSE SECTIONS SELL BE BQUAL IN NUMERS
PER TEST STRIP AND SB&LL BE NOT IESS TE N FOUR OR088 SECTION.

| 14NGITUDIEL SECTIONS SR&LL BE PREPARED IN SUCH A M&NNER TR&T A 12487 A
TOTAL LENOTH OF 1 INCH OF SEAM WELD IS EIANINED.

TRANSVERSE SECTIONS SH&LL BE OF SUFFICIENT LENGTH TO INCLUDE TB WEL')
NUOGET, TE BAT APFECTED ZONE, AND PORTIONS OF TE UNAFFECTED B&SE METAL
AT E&CH END.

WIDTH OF TEST STRIP (S) SHALL BE AS SHOWN ON TABLE V FOR TB APPLICABI2
THICKNESS REQUIREL.

_ . .

IDNGITUDINAL AND TRANSVERSE SECTIONS SHALL BE EKAMINED AS MIGt08ECTIOS
FOR CIASS A AND AS M&CROSECTIONS FOR CL&SS B OR C.i

Tsovan 1. Quali)tostion teet specimen, olane A, B, or 0 enom welding of other than feil thiehmeneen. L

> E
7

.

/
,

b
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' MIL-W-48600 l

-

I h :|
I ,

14000!?SIIW1 MrALIG-.

!L
ORAPMIC B CTION,

*

| 1 RBQUIRED i

gag gagtp (1} IpCES MININUM OF WELD) I
,

t ,

;
D D '

i

| _w i i
t e

a
e e, .

h a eg g
.

,

-- . . .
1_ ~ -

.

3 .e --- ~ 1

4
e

i l

k.

,
.

.

1/2 PARRRt!kE TRaf E poileM ,

= i

! g 1

!
- = 10 r c

LTRAltSVERE
PRREStalE TEST SPECIMEN - AT 12AST 8 INCHES OF RAM WE!b METALIDORAPHIC !

! '. . SHALL BE SUBJECTED TO PRESSURE IDADING. ' PRESSURE Test BCTION - '

SPECIMEN MAY BE CUT INTO TWO $-INCH SPECIMENS FOR TESTIE 1REQUIb
PURPOSES. AT 12AST /. INCHES OF THE SEAM VELD SHALL BE
SUBJECTED TO PRESSURE IDADING.

(VALt!ES FOR W AND A ARE S EWN
IN TABLE Y)

PRESSUPI SALS
;

,

|.

.
. '

TEST SPECIMEN

A
'

sECTION A-A
/ -

W l
CLAMPS '/ I'
AS '
REQUIRED '/

/ ,-
;

_

,

PRESSURE INLET

~ "
A Stocesrzo stis win rest sort,

DIMENSIONS IN INCES

Fwenn 8. Qualifcation tut specimen, clan A nam scolding |oilihickmous.

:

/
,

t

. - . . ..-,....r.,-... , . , . , -- --_,,,.-.,_.,,,,,v~c. - , . , . - , ,.,,--.m.-,,-.,,--------..-,,,-,.-,,,--g-+--w-. , w ,
_
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, ' ' MHeW40800
.

i

r- TRANSVERSE SECTION, 4 REQUIRED

IDNGITUDINAL SECTION, 4 REQUIRED '

/

Z ' Y1, T-
a-, e a-

- numa

..

SEAM WELD (12 INCES MINIMUM OF WELD)

.

IDNGITUDINAL SECTIONS SHALL DE PREPARED IN SUCH A MANNER THAT AT LEAST 4

A TOTAL LEN3TH OF 1 INCH OF SEAM WELD IS EKAMINED.

TRANSVERSE SECTIO 113 S!ALL DE OF SUFFICIElff LENGTH TO INCLUDE THE WELD
NUGGET, THE HEAT AFFECTED ZONE, AND PORTIONS OF THE UNAFFECTED BASE
METAL AT EACH END.,

WIDTH OF TEST STRIP SHALL BE AS SHO)5 IN TABLE V FOR APPLICABLE THICKNESS
REQUIRED.

14NOITUDINAL AND TRANSVDtSE SECTIONS SIALL BE EIAMINED AS MICROSBCTIONS
FOR CLASS A AND AS MACIl0 SECTIONS FOR CLt.SS D.

Tsovns 9. Certi)teation test specimos, olano A or B esam widing.

i

e.*

}

/
.
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MIL-W-4meC.

o

.

8

IDNGITUDINAL SECTION,1 REQUIRED

TRANS N E SECTION, 1 REQUIRED
, i

-

7-

.

SEAM WELD (3 INCHES MINIMUM OF WELD)f

!

*

IDNOITUDINAL SECTIONS SHALL BE PREPARED IN SUCH A MANNER THAT AT
LEAST A TOTAL 12NOTH OF 1 INCH OF SEAM WELDING IS IIAMINED.

TRANSVERSE SECTIONS SHALL BE OF SUFFICIENT LENGTH TO INCLUDE TE WELD
NUGGET, TE EAT AFFECTED ZOE, AND PORTIONS OF THE UNAFFECTED BASE
METAL AT EACH END.

VIDT'N OF TEST STRIP SHALL BE AS SHOWN ON TABLE V FOR APPLICABLE
THICKNESS REQUIRED.

IONOITUDINAL AND TRANSVERSE SECTIONS SHALL BE EIAMINED AS M&CROSECTIONS.
Plovan 10. Certi)(eation tut specimen, elan 0 nam w! ding.

.

#Wie

e

K m

:

/
4
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MII,-W-48580
, ,

f*
.

- LENGTH AS REQUIRED _

- ,,
,

rr SPACING USED IN PRODUCTION ,

i

' '

i l

' n A A ~
\/ %/ y -

I f I l

-
.

_ VIDTH AS PIQUIRED
PREPARE SECTION AIDNG CENTERLINE -

- 0F SPOT, ' INTERMITTENT SPCft VELD,
ORSEAMWELD(S)

.f Flocu 11. Metallurgical specimen (macrosection or microsection).

n

. e +
\. ,,

\ !

p .I O - X X-X X XX X X U-

Ok 4
..

'* *
LENGTH AS REQUIRED-

PEELING ICHOD
= =

* SPOT SPACI!C AS USED IN PRODUCTION.
(VALUES FOR W /JtE SHOWN IN T/1LE V).

Flocu 12. Feel test specim<n-foil thicknesses-opot and seam scelding.

|

-

;i

,

i

/
. ,
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MS W-48690-

o
i

]
.

> ;,
)
1

mo W e

u ms-w i
v1.. 1111111- ,.

6

.'
THE REQUIRED OVERLAP (W) SRALL BE MAINTAINED AS
SPECIFIED IN TABLE V. (SEE 8.4 3.)

t

Yaoran 18. Production quality control shear test specimen (t thieJmuno).
*

.

b

i
. = W e.

!.

i

I

|
. \

, , , .
t~

$

>.

* ,# j(

nu
i

L !
*

",777BE

TEST STRIPS NOT IDADED (UNSHADED) MAY BE 1 AID CROSSWISE OR PARALLEL
WITH LOADED SPECIMEN OR MAY BE SHORT OR MAY BE BENT OUT OF THE WAY;
N0 WEVER, THE REQUIRED OVERIAP (W) SHALL BE MAINTAINED AS SPECIFIED
IN TABLE V. ,

,

Flavnx 14. Production quality control shear test specimeno (5 or mort thickmeson).
5

.

, es* ** 1

r N :
4

:
,

|.

/
,

|
t. - , - . . _ _ . . .., , , . . . _ . . - ., , , - , , , . - . , . . , _ _ - - , _ - . _ . - . . .- .
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MLW 48580 !,

!.

!,
;

D ;
!
.

I |DEFECT m
!~

\D '
I L 0 A

. . ;

f !,

!

!

i

NUGGrf BOUNDARIES
'

DEF ;.

f ECT

|| .D
r >|*,f '

1 r

f t

NW f,

| Ah 4 A
:

!' NN
o

n
-

s

U !

i

.

A IS HEIMUM U TENT OF DEFECT. (SEE7.2.1.)
B IS WELD DIAMETER. (SEE 7.2.1(a)(1).) !

,

c IS nTENSION INTO OUTER SHEET.

(SE 7.2.1(a)(2).)(a)(3).)
i

D IS ETENSION WITHIN NUGGET BOUNDARIES. (SEE 7.2.1

Fiorar 16. Intemal defects. ;

-

|

/
, ,
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*
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|*

Inuu uuw

r/M ///////ff .

:

r

FIGURE 17 TEST METHOD PERMITTED FOR PRODUOTION QUALITI i
CONTROL TESTS ONLY - SEE 8,4.3.

>

,

i

W em i

*:
M

77nn !

!
t

./ '!
'

TEST STRIPS NOT IDADED (UNSRADED) MAY E IAID OROSSWISE OR |
PARALLEL WITH IDADED SPECIEN OR MAY E SHORT OR MAY E ENT
OUT OF T E WAY HOWEVER, TE REQUIRED OVERIAP (W) SH&LL E

,

'

MAINTAINED AS GIVEN IN TABLE V, SEE 8.4.3.
. .

hovan 16. Optional prodwtion quality control shear teet opeeknene. "
,

,

|

CIADDING DILUTION-PART
OF RESOLIDIFIED NUGGET,

CORONA B0
NOT PART OF
NUGGET FROPER K \'

'

i
.

TRUEe
NUGGET .

DIA E TER
l.-

horns 17. M' eld nugyet diameter (eee 102 4),

i

|

\ g -

.

|

!

l
/ ;

* 1
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.- MIL-W 40500
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:
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'
,

,
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.
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4
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MH,-W 40600 i
.

.* 1
, 142.8 Intmeittat epot we!&p. Intermit.

Diferenos hetwenn largest and smalleet

.

i

tant spot welding is a resistanoe. welding promei !

wkmin coalenaence is produced by b hat ob. "ahur stangth value
!

-

tained from realetance to the Bow of electric our* Averego of individual ehear strengths
|

rent through tk work puts held together under 1911 Bample onhiatian.
'

Pressure by rotating or Azed electrode. % Shur strength in pounds =840, 410, and !
resulting wold is a sens of nonlapping fused 870. Total-1090. i

sons, two nugget diamotars or less span, made Average, pounds =10903 =840 i
Prognesively along a joint.

1014 Did nuppet or diameter. % weld Range, pounds = 870-810-00 )'

nugget or diameter is b fused sone of.a spot, Range sn
~

esam, or intermittint spot. weld. For nugget Variation Aver *se=g=0.176 or 0.18 )
diameter moneurementa, this sone shall be con. 10.4 Martinal indicia. The margins of
sidered to k tk maximum width at the faying thie srecification have bun mahd to indleate
surfacu of h nsolidified nugget. disregarding where changa, deletions, or additions to th

.

*

any penetrstion of cladding or other materials Previous imue have been made. This has been
. into th oolumnar mone (See fig.17.) done as a convenience only and the Government

1015 Peroeity (pas pocket). Porom.ty is a assumes no liability whatsoever for any inne.. . ,

welding cavity caused by entrapred gas, over. curacies in these notations. Figuns are not so

hating or expulsion of the molten weld nugget. marked. Bidders and contreetors are cautioned7',

to evaluate the requirsments of this document1016 Xocroecetion. A macroceetion is a
metallurigeal specimen prepared for namina- baseid on the entire content as written,irnspec-

tire of tb marginal notations and relationshiption with the naked eyti or under low magnifica. to the last prevlous lesue.
tion of TX to10X mulmum. (Custeennasi User wuntre

1017 Xierosection. A microsection is a Arms-MR Army-wc |:.

metallurgical specimen prepared for unmina. Nery-WP Nery-85. YD |

tion under a microscope at a minimum of 25X Mr FwW) Air Foree-(H) l

!

Review wtivity Preparlar setMty:to a maximum of 40X. Arar-Mk. MI. MU. Air Foree-(tt)
i
'

1018 Tack welds. Tack welds are welds " "''I"'"* # " #
whleh are for convenience only and are not in.

y ,,_wp
tended to carry a lond. Air Foree-(II), (40) ,

:
Review /uur intonnauon to current as of the este !10.3 Estimating variation,

or tale a eninent. For tutore coordination at ebansee '

Range to thle docutoent, draft etreulation abould be teasd on
.

anstion= Average the informauon in ne current rederal supply otami.
acetion Lieting or DoD standardisation Documents. i

|

I
\.

'

__

w ooviawiemma one.c : i,.. 3,3....,,3 , i

!

|
.
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.e - SPECIFICACN ANALY$lt 8HEET ESRfAt%**MSIt!***' !

o '
'

, INSTRUCTION 8 !

This abeet le to be tiled out by personnel either Ocvorament or sontreetor
in ptocurstment of prodvete for ultimate use by the Department of Defense.,lavolved in the use of the spesisestionThis ehest to provided for oblatalag
information on the use of thle speciteetion wh6ch will taeure that euttable este enn be procured wl a mialmum iatoount of dela Commente and the return of t fors, will be approelsted, old on !!aes ice reverse e6de,y and at the tenet tunt. staple la corner, and send to preparing setivity.

SPECIFICATION

MII,-W-68680 Welding, Resistance: Aluminum, MSgneSium, etc., Sp0t and Seam
ORGANIZATION CITY AND STATE '

/

CONTRACT NO. QUANTITY OF ITEMS PROCURED DOLLAR Ahe0UNT
$ *

MATERI AL PROCURED UNDER A
'

O .ect .ove.~ e~r cour .cv O av.ao~ra ev
1

1. HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION INPROCUREMENT USE1
'

t
A. OlVE PARAGRAPH NUMBER AND WORDING

8. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES
;, .c

+a

;

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED T00 RIGID

+

3. Is THE SPECIFICATION RESTRICTIVEt

D von D no "!! 1'E5" !N R HA T W A )'t
!

* - .

REM ARKS (Aldeck any perksent dela which may be of bed in impron'ap dhis specifcolien. // there are add.Wenal4.

papers. attach to form and place both in on enwiepe aldressed to prepanni echeidy)

SUDMITTED DV (Pnnled or typed name and seeinly) DATE
,

.*

DD FORM 1426

>

$

. .- ~

&

x
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