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1.0

2.0

GENERAL

The following outline shall be used for the sampling, test preparation,
and testing of spot welds for Superstrut members obtained from the Diablo
Canyon Power Plant. All work is to be performed under the direct
supervision and control of Project Engineering, and observed by a Project
Engineering Representative. Deviations from the provisions set forth in
this outline may be made on a case-by-case basis only when documented and
approved by the Project Engineering Representative.

SAMPLING AND TESTING
2.1 Sample Selection

2.1.1 Specimens to be tested are back-to-back, spot welded
Superstrut members, types A1202, E1202, and H1202 (See
Figure 1).

2.1.2 270 Superstrut members (150-A1202, 90-E1202 and 30-H1202)
shall be randomly selected for testing from existing Seismic
Category I cable tray and conduit supports located in Units 1
and 2 of the Plant. Random selection will be accomplished by
numbering each raceway support (e.g., #1 to #22,000). Random
numbers shall then be selected which will identify the
supports from which test members will be taken.

2.1.3 The field shall remove members as instructed by Project
Engineering. Each member shall be tagged with its appropriate
sample number. The support number from which each member was
taken shall also be recorded (see Sample Log Sheet -
Attachment 2).

2.1.4 After all specimens have been labeled, they shall be packaged
and sent to: Bechtel M&QS Testing Lab, 301 Mission St., San
Francisco, CA.

2.2 Specimen Preparation

2.2.1 Upon receipt, the test 1ab shall cut the Superstrut members
into test specimens in accordance with Figure 2, and in
accordance with AWS C1.1-66; Section 503 (see Attachment 1).

2.2.2 Test specimens shall be secured in drilling and cutting
apparatus in such a manner that no loads are induced in test
we1g»as the specimen is being cut to its proper configuration.

2.2.3 If any of the test specimen spot welds fail during preparation
of the specimen, the specimen number shall be recorded with
the notation "WELD FAILED WHILE CUTTING SPECIMEN". A
tabulation of the failed specimens, if any, shall be included
in the report to Project Engineering. Additional specimens
shall then be cut from the same member and tested as described
in Section 2.3.3.

2.2.4 As specimens are being cut from the selected members, each

test specimen shall be indelibly labeled with the sample
number as outlined in Section 2.1.3.
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2.2.5 Each specimen shall be visually inspected by Project
Engineering Representative after test preparation is complete,
and prior to testing.

2.2.6 Al1l residual material shall be retained, until released by
Project Engineering.

2.3 Specimen Testing

2.3.1 Testing shall be performed on all specimens by applying a
tensile load to the test specimen, thereby inducing shear in a
single spot weld (see Figure 2). Testing shall be performed
in accordance with AWS C1.1-66, Section 504 (see Attachment
1). The requirement stating that "the record of the specimen
should also include a complete description of the properties
of the metal such as thickness, tensile strength, ductility
and chemical composition" may be deleted.

2.3.2 Load shall be applied at a slow uniform rate until the
ultimate (failure) load is obtained.

2.3.3 If, during testing, any of the specimens shown an ultimate
strength of 1600 pounds or less, the following steps shall be
taken: A) The remaining member, if any, from which the specimen
was cut, shall be made into additional specimens and tested; B)
These additional specimens shall be clearly identified in the
report as additional tests and shall identify the members from
which they were taken.

3.0 TEST REPORT

3.1 Test results shall be submitted to Project Engineering at the
conclusion of testing. Results shall include:

a) Ultimate strength of each specimen spot weld,

b) Manner of failure,

c) Signature of Project Engineering Representative,

d) Signature of Lab Technician.

Data shall be recorded on form provided in Attachment 3.
3.2 The test report shall also include:

:a) A sketch of the apparatus set-up used in the test,
b) A ligt of specimens that failed during preparation (if any),
c) A 1ist of the test lab's machinery used in the testing along
with calibration data and dates, when appropriate.
4,0 FIGURES AND ATTACHMENTS
Figure 1: Back-to-Back, Spot Welded Superstrut Members

Figure 2: Test Specimen Configuration
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Attachment 1: AWS C1.1-66 "Recommended Practices for Resistance Welding"
Attachment 2: Superstrut Sample Log Sheet
Attachment 3: Summary of Test Results
5.0 QUALITY PROGRAM
Work covered herein shall be performed in accordance with the Quality

Program and additional related procedures, which currently apply to design
engineering work on the Diablo Canyon Project.

=
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TEAT SPECIMEN CONFGLRATION
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AWS C1.1.66

Recommended
Practices

for

‘Resistance Welding

Supcrieding 1950 Edition

Prepared by
‘ AWS Resistancs Welding Commitise

_ Urder the Direction of
AWS Technical Activities Commitive

Edward A, Fenton
Technical Director

o,

Price $4.00

Copyright 1966 by AMERICAN WELDING SOCIETY, INC.
345 East 471k Street, New York, N. Y. 10017
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Testing Resistance Welds . 79

Projection Welds
Test No, 1 Tension-Shear Test
Test No. 2 Tension Test
(a) Cross-Tension Test
(b) U-Tension Test
Test No. 3 Impact Test
(a) Shear-Impact Test
(5) Drop-Impact Test
(c} Shear-Impact Loading Test
(d) Tension-Impact Loading Test
Test No. 4 Fatigue Test
Test No. 5§ Macroctch Test
Test No. 7 Radiographic Test
Test No. 8 Torsional Test
Test No. 9 Hardness Test
Test No. 10 Peel Test
Test No. 11 Bend Test (Aluminum & Aluminum Alloys)

.

Flash Welds
Test No. § Macroetch Test
Test No, 7 Radiographic Test
Test No. @ *Hardness Test
Tension Test Referto ASTM E 8-61T
Bend Test Refer to ASTM E 190-64
Cupping Test Refer to ASTM A 344-60T
Charpy Impact Test. Refer to ASTM E 23-64
Torsion Test Refer to ASTM (when issued)

C3. * PREPARATION FOR TESTIRG

Consistent test resulis czn be obtzined only with careful attention to
surfaze condition. The material should be essentially free of grease, scale
or other forcign substances likely to cause 2 high surface resistence,

The sheared specimen should be essentially fiat and free of burmms.
Sheared burrs on heavy stock’ may be sufficient to cause shunting of the
curtent through the cdgcs of the picces and therefore the burrs should
cither be removed or the pasts placed tngcthcr with the burrs toward the
nutside faces of the specimens.

Specimens showing obvious m:sahgnm:m or lack of centering should
be disczrded.

504, YEST METHOJDS

. H
5064.1 Tension-Shear Test (Test No. 1)

This test consists of pulling in tension, to destruction, on & standard
testing machine, a test specimen obtained by lappiog two strips of metal
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80 Recommended Practice for

and joining them by a single weld. The dimensions of the test specimens
are shown in Fig. S.1.

The ultimate strength of the specimen and the manner of failure,
whether by shear of the weld metal, or by tear of the base metal, and
whetber a ductile or britde fracture is obtained, should be recorded.
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Thickness of Specimen Recommended

thinner sheet, in, wigth, in, length, in.

Up to 0.030 % 3
0.031 to 0.050 3% 3
0.051 to 0.100 1 &4
0.101 to 0.130 1% 5 g
0.131 to 0.190 1% 5
0.121 and over 2 6

Fig. E.1=Teaslon~-Shear Test Specimen

Measurement of the diameter of a weld corresponding 10 the weld in
the tension-shear specimen is desirable. When no other test is contem-
plated an approximate value of the diameter can be obtained by measure- . |
ment on the fracture transverse to the direction of pull. More precise |
mzasurements can be made with Tests Nos. 2, 3, S and 8. ’ |
The record of the specimen should also include 2 complete deseription - |
of the propenties of the metal such as thickness, tensile strength, ductility
and chemical composition,
The cffect of ecteniricity in the use of the above specimens may be dis-
regarded. For specimiens 0.101 in, in thickness and over it is recom-
mended that the grips of the testing machine be offset to avoid bending
&t the grips. .
5042 Tension Tes! (Test No. 2)

The purpose of the tension test is {o provide a better measure of notch
scasitivity thzn is oXXzined with the tension-sbear test. The ratio of the

Avocnmenat A







ArTtackmMmenT 2

6—4?62.‘712u;v hbspLe. - LDL: 5;35;:;(

@ SAmpe

'TYPE SuprPoeT CoMMENTS
Neo. No. :

- 702~ STl zé ZGW-100-4-107
-1zoz-5T2 | zas | W-vee-3-1
- 1202 - 875 15 L-\40-"1-237
—1Z02-S74 | z20%Z ZD-119- \o~Z |

X - |z;oz'- ST &1 —_— Ne—t \'su.v_ TS BALK
- zoz-516 | 20 ZK-&%-Q--A, |

@ “lzoz =577 | \&D | 265R-127-4-81

- 1202 - 678 | \oz | H-US-5-18 :
~ 2o - $79 20 J-15 ~1Z-45

X -lzor-sen | &1 — Not eace - eacr
-1zoZ - 5o\ | 2D | GE/aM-1a0-A- 530
- 1207 - SRZ 2072 ZGE -1 - 5-Z204-
"IZOZ.':.S&S 1¥620 F-\40 -\ -584

A-1207 - 584 | 235 — Not shce <o B

Uaoee %Acpie Wo !

A ;s Aoz
E y EwowL

Wy Hizoz
X3 l\\/A






Attachment 3

@ SUMMARY OF TEST RESULTS
Signature _ |

Shear Load Manner of Lab. P. E.
Specimen Number @ Failure (1bs) | Failure * Remarks Tech. | Rep.
Tests Penformed At Date
* Manner of Failure: A. Shear of Spot Weld

“ B. Weld Failure During Preparation
C. Other (describe)
Signed: (Project Engr. Rep.)

(Lab Tech.)
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