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TEST REPORT
TESTED FOR: TRU-WELD DIVISION PROJECT: RE-QUALIFICATION TESTS
TFP CORPORATION WELD STUDS
PO BOX 702
460 LAKE ROAD
MEDINA, OHIO 44256
DATE: JUNE 8, 2006 OUR REPORT NO.: 138-68016

On May 3 and 4, 2006 our representative (Larry Mach) was at TFP Corporation to witness the welding and
testing of 3/8", 1/2" 5/87, 3/4", and 7/8" diameter weld studs.

The welding and testing were conducted in accordance with the AWS Structural Code, D1.1, Section 7 and
Annex G.

Data pertinent to material used, welding and test results are contained in the accompanying reports.

Respectfully submitted,
Professional Service Industries, Inc.

s H yu 4&%{

Edward M. Kudlaty,
Department Manager
AWS-CWI

Technician: L Mach 80114161

cwl

REPORTS MAY NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION BY PROFESSIONAL SERVICE
INDUSTRIES, INC.

Professional Service Industries, Inc. » 5555 Canal Road « Cleveland, OH 44125 « Phone 216/447-1335 « Fax 216/642-7008
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TRU-WELD
3/8" DIAMETER WELD STUDS

QUALIFICATION TESTS

PURPOSE

To test and re-qualify Tru-Weld 3/8" diameter weld studs for weldability and physical properties per
AWS D1.1, Section 7 and Annex G.

EQUIPMENT AND MATERIALS

Prior to automatic stud welding the proper equipment is to be selected based on the diameter of the
stud to be welded and the conditions under which the stud is to be welded.

Based on the optimum time and current requirements for a specific diameter stud the stud welding

equipment chosen must have sufficient current output and time control to achieve an acceptable weld
per AWS D1.1 Section 7.7.

PROCEDURE AND RESULTS

Specimens were prepared by welding the 3/8” diameter stud to the 1/2" x 2-1/2" x 2-1/2” mild steel
plates.

Weldability was evaluated by testing specimens specified in AWS D1.1 and Annex G.

CONCLUSIONS

1. Weldability of Tru-Weld 3/8” diameter studs was established by the ability of the weld to
consistently develop the full strength during the stud- bending test.

2, Physical and chemical properties of the subject studs conform to the requirements of ASTM-A-
108 carbon steel bars.

3. Results of the Mechanical Properties and Chemical Analysis of the studs and plates used in
these tests are show in the attached test data forms.

REPORTS MAY NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION BY PROFESSIONAL SERVICE
INDUSTRIES, INC.

Professional Service Industries, Inc. = 5555 Canal Road » Cleveland, OH 44125 « Phone 216/447-1335 « Fax 216/642-7008



TABLE |
MECHANICAL PROPERTIES OF TRU-WELD 3/8" DEFORMED BAR

HEAT NUMBER F149699-6
AlSI GRADE Cc1018

TENSILE 95973 PSI

YIELD 81487 PSI

TABLE Il

CHEMICAL PROPERTIES OF TRU-WELD 3/8” DEFORMED BAR

HEAT NUMBER F149699-6
CARBON 170
MANGANESE .700
SULFUR .020
SILICON 190

TABLE Il

MECHANICAL ANALYSIS OF BASE PLATES (A36)

HEAT NUMBER N545509
CARBON 170
MANGANESE .580
PHOSPHORUS .023
SULFUR 042
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TRU-WELD
1/2" DIAMETER WELD STUDS

QUALIFICATION TESTS
I PURPOSE
To test and re-qualify Tru-Weld 1/2" diameter weld studs for weldability and physical properties per AWS D1.1,

Section 7 and Annex G.

II. EQUIPMENT AND MATERIALS

Prior to automatic stud welding the proper equipment is to be selected based on the diameter of the stud to be
welded and the conditions under which the stud is to be welded.

Based on the optimum time and current requirements for a specific diameter stud, the stud welding equipment
chosen must have sufficient current output and time control to achieve an acceptable weld per AWS D1.1 Section
7.I.

. PROCEDURE AND RESULTS

Specimens were prepared by welding the 1/2" diameter stud to the 1/2” x 2-1/2” x 2-1/2" mild steel plates.

Weldability was evaluated by testing specimens specified in AWS D1.1 and Annex G.

V. CONCLUSIONS

4, Weldability of Tru-Weld 1/2" diameter studs was established by the ability of the weld to consistently
develop the full strength during the stud- bending test.

5. Physical and chemical properties of the subject studs conform to the requirements of ASTM-A-108
carbon steel bars.

6. Results of the Mechanical Properties and Chemical Analysis of the studs and plates used in these tests
are show in the attached test data forms.

REPORTS MAY NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION BY PROFESSIONAL SERVICE INDUSTRIES, INC.

Professional Service Industries, Inc. « 5555 Canal Road ¢ Cleveland, OH 44125 « Phone 216/447-1335 = Fax 216/642-7008



TABLE |

MECHANICAL PROPERTIES OF TRU-WELD 1/2® CONCRETE ANCHORS

HEAT NUMBER F150935-4
AIS| GRADE C1015
TENSILE 77285 PSI
YIELD 62134 PSI
TABLE I

CHEMICAL PROPERTIES OF TRU-WELD 1/2” CONCRETE ANCHORS

HEAT NUMBER F150935-4
CARBON 160
MANGANESE 480
SULFUR 016
SILICON 210
TABLE Il

MECHANICAL ANALYSIS OF BASE PLATES (A36)

HEAT NUMBER N545509
CARBON 170
MANGANESE .590
PHOSPHORUS .023
SULFUR .042
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TRU-WELD
5/8" DIAMETER WELD STUDS

QUALIFICATION TESTS
PURPOSE

To test and re-qualify Tru-Weld 5/8" diameter weld studs for weldability and physical properties per AWS D1.1,
Section 7 and Annex G.

EQUIPMENT AND MATERIALS

Prior to automatic stud welding the proper equipment is to be selected based on the diameter of the stud to be
welded and the conditions under which the stud is to be welded.

Based on the optimum time and current requirements for a specific diameter stud, the stud welding equipment

chosen must have sufficient current output and time control to achieve an acceptable weld per AWS D1.1 Section
7.7.

PROCEDURE AND RESULTS

Specimens were prepared by welding the 5/8” diameter stud to the 1/2” x 2-1/2" x 2-1/2" mild steel plates.

Weldability was evaluated by testing specimens specified in AWS D1.1 and Annex G.

CONCLUSIONS

7 Weldability of Tru-Weld 5/8” diameter studs was established by the ability of the weld to consistently
develop the full strength during the stud- bending test.

8. Physical and chemical properties of the subject studs conform to the requirements of ASTM-A-108
carbon steel bars.

9. Results of the Mechanical Properties and Chemical Analysis of the studs and plates used in these tests
are show in the attached test data forms.

REPORTS MAY NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION BY PROFESSIONAL SERVICE INDUSTRIES, INC.

Professional Service Industries, Inc. 5555 Canal Road » Cleveland, OH 44125 = Phone 216/447-1335 » Fax 216/642-7008



TABLE |

MECHANICAL PROPERTIES OF TRU-WELD 5/8" CONCRETE ANCHORS

HEAT NUMBER 387100
AlSI GRADE C1015
TENSILE ' 72116 PSI
YIELD 60300 PSI
TABLE Il

CHEMICAL PROPERTIES OF TRU-WELD 5/8” CONCRETE ANCHORS

HEAT NUMBER 387100
CARBON 160
MANGANESE .500
SULFUR 013
SILICON 140
TABLE Il

MECHANICAL ANALYSIS OF BASE PLATES (A36)

HEAT NUMBER A2925
CARBON 150
MANGANESE .670
PHOSPHORUS 017
SULFUR .034
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TRU-WELD
3/4” DIAMETER WELD STUDS

QUALIFICATION TESTS
l. PURPOSE

To test and re-qualify Tru-Weld 3/4" diameter weld studs for weldability and physical properties per AWS D1.1,
Section 7 and Annex G.

Il. EQUIPMENT AND MATERIALS

Prior to automatic stud welding the proper equipment is to be selected based on the diameter of the stud to be
welded and the conditions under which the stud is to be welded.

Based on the optimum time and current requirements for a specific diameter stud, the stud welding equipment

chosen must have sufficient current output and time control to achieve an acceptable weld per AWS D1.1 Section
77

. PROCEDURE AND RESULTS

Specimens were prepared by welding the 3/4” diameter stud to the 1/2” x 2-1/2” x 2-1/2” mild steel plates.

Weldability was evaluated by testing specimens specified in AWS D1.1 and Annex G.

IV. CONCLUSIONS

10. Weldability of Tru-Weld 3/4” diameter studs was established by the ability of the weld to consistently
develop the full strength during the stud- bending test.

11 Physical and chemical properties of the subject studs conform to the requirements of ASTM-A-108
carbon steel bars.

12. Results of the Mechanical Properties and Chemical Analysis of the studs and plates used in these tests
are show in the attached test data forms.

REPORTS MAY NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION BY PROFESSIONAL SERVICE INDUSTRIES, INC.
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TRU-WELD
3/4” DIAMETER WELD STUDS

QUALIFICATION TESTS
. PURPOSE

To test and re-qualify Tru-Weld 3/4” diameter weld studs for weldability and physical properties per AWS D1.1,
Section 7 and Annex G.

I EQUIPMENT AND MATERIALS

Prior to automatic stud welding the proper equipment is to be selected based on the diameter of the stud to be
welded and the conditions under which the stud is to be welded.

Based on the optimum time and current requirements for a specific diameter stud, the stud welding equipment
chosen must have sufficient current output and time control to achieve an acceptable weld per AWS D1.1 Section
Ll

li. PROCEDURE AND RESULTS

Specimens were prepared by welding the 3/4” diameter stud to the 1/2" x 2-1/2” x 2-1/2” mild steel plates.

Weldability was evaluated by testing specimens specified in AWS D1.1 and Annex G.

Iv. CONCLUSIONS

10. Weldability of Tru-Weld 3/4” diameter studs was established by the ability of the weld to consistently
develop the full strength during the stud- bending test.

11. Physical and chemical properties of the subject studs conform to the requirements of ASTM-A-108
carbon steel bars.

12. Results of the Mechanical Properties and Chemical Analysis of the studs and plates used in these tests
are show in the attached test data forms.

REPORTS MAY NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION BY PROFESSIONAL SERVICE INDUSTRIES, INC.

Professional Service Industries, Inc. » 5555 Canal Road » Cleveland, OH 44125 » Phone 216/447-1335 » Fax 216/642-7008



TABLE |

MECHANICAL PROPERTIES OF TRU-WELD 3/4" SHEAR CONNECTOR

HEAT NUMBER 400370
AlISI GRADE C1015
TENSILE 70169 PSI
YIELD 53476 PSI
TABLE Il

CHEMICAL PROPERTIES OF TRU-WELD 3/4” SHEAR CONNECTOR

HEAT NUMBER 400370
CARBON .150
MANGANESE .480
SULFUR 011
SILICON 120
TABLE Il

MECHANICAL ANALYSIS OF BASE PLATES (A36)

HEAT NUMBER A2925
CARBON .150
MANGANESE .670
PHOSPHORUS .017
SULFUR .034

[a Y =) .- ; lrgfonnation
PZ=>2)1 Build On

Engineering » Consulting » Testing




Bugsey « Supgnsusy » BupreswyBuy

wonopi (L= D)
88595 68¥SL ANVHS 9661 00L°0 9L/E-G X ¥/E OS og
09085 L¥6S. ANVHS 1651 0890 9L/E-5 X ¥/€ O8S 6¢
88595 9.£S. ANVHS 6651 0LL0 9L/E-G X ¥/€ DS 8¢
88595 0LbvL ANVHS 8651 0690 9L/E-S X ¥/€ 08 le
SceEvS LSEVL ANVHS 6651 0040 9L/E-S X v/€ OS 9¢
0eL.S ) 4572 UNYHS el 0690 9L/E-G X v/€ OS Se
L68YS LIOvL ANVHS L0991 0690 9L/E-G X ¥/€ OS ¥e
02L.LS LPESL ANVYHS c09l 0LL0 9L/E-S X ¥/E OS £e
LS¥SS (42147 ANVHS 8651 0690 91/8-8 X v/€ OS éc
Seevs LSEVL ANVHS L6S1 0690 9HE-S X /€ OS e
ANVHS a3ssvd 0091 0040 9L/E-S X ¥/€ S 0c
ANVHS a3ssvd 865} 0LL0 9L/E-S X v/E€ OS 61
ANVHS asssvd 665} 0690 9L/E-S X ¥/E OS 8l
ANVHS a3ssvd 8651 00L0 gHE-S X /£ IS Ll
ANVHS a3ssvd 0l9L 0690 9L/E-S X ¥/€ OS ol
ANVHS a3ssvd 6651 0LL0 9L/e-S X ¥/€ OS Gl
ANVHS a3ssvd c091 0690 9LE-G X ¥/€ DS 4
ANVHS a3ssvd 6651 0690 9H/E-S X ¥/€ IS el
ANVHS a3ssvd L6S1 0LL0 91/€-S X ¥/€ OS ¢l
ANVHS a3assvd LO9t 0040 91/€-S X ¥/€ OS L
ANVHS a3ssvd olot 0LLO 91/e-S X ¥/€ OS Ol
ANVHS a3ssvd clol 0040 9L/€-G X v/€ OS 6
ANVHS d3ssvd S091 0690 9L/E-§ X ¥/€ OS 8
ANVHS a3ssvd 865} 0690 91/E-G X ¥/€ IS L
ANVHS a3ssvd ovol 0490 91/€-S X ¥/€ OS 9
ANVHS a3ssvd 029l 0690 9L/E-S X ¥/E€ IS S
ANVHS a3ssvd 009t 0040 9L/E-S X ¥/€ OS 14
ANVHS asssvd or9l 0890 9L/E-S X v/ O8S >
ANVHS a3ssvd 0891 00470 9LE-S X /£ OS [
ANVHS a3ssvd 8E9} 0690 9LE-S X v/ 08 L
anaia JTSN3L 3dnivd 1S31 dN3d SdANV JNIL 3ZIs # NIWIO3dS
40 NOILVOO

WNWILJO

SdiNV 009} IN3HHNO ANNILJO 900e/€/S

SANOO3S 0040 JNIL WNWILKLO 1S31 NOILVYDIdITVYND 3Sva anls



= Bupgrrerog « Bupsowbug

2@33@&.&.
s -\r-\&w
LSPSS gcevs MNVYHS (0]54° 0.0 9L/E-G X /€ OS (0}%4
885699 L¥6S8.L MNVHS oorl 0S40 9L/E-S X ¥/€ OS 6¢
0c..S vvevs ANVHS (0[0) 4% 0S2°0 9L/8-9 X ¥#/€ 0S 8¢
L68¥S 9yScl UNVHS oovl 0S2°0 9L/E-§S X ¥/E DS lc
6.E€9 6817S.L MNVHS oov L 0S2°0 9L/E-S X ¥/E OS 9¢
190esS L69%.L ANVYHS (0]0] 48 0S2°0 91/e-S X v/€ DS T4
¢9E9S L69v.L HUNVHS (8]0} 48 05820 9L/e-S X v/E OS ve
1S¥SS LELYL MNVHS oov L 0S80 9lL/e-9 X #/€ OS 137
+ 2899 SL.S. ANVHS 0crl ovL 0 9L/E-S X ¥/E OS cc
88999 Y06EL MNVYHS OLlviL 0820 9L/E-S X ¥/€ DS le
MNVHS a3assvd ocv L 05270 9L/e-S X v/E OS 0r4
MNVYHS a3ssvd OL¥l ov.0 9L/e-S X ¥/€ OS 6l
UNVHS a3assvd 0)54" 0S.0 9L/E-S X #/E€ OS 8l
ANVYHS a3ssvd 00F1L ovrL 0 9L/E-S X ¥/€ OS Ll
UNYHS a3assvd 454" 0S.L°0 91/e-9 X ¥/€ OS al
ANVYHS a3assvd (0]R 48 0S.L°0 91/€-9 X ¥/€ OS Sl
ANVHS a3assvd oov 0S40 91/e-S X ¥/€ OS v
MNVHS a3ssvd ock L 0040 9L/e-G X ¥/€ OS el
MNVHS d3ssvd 0[0) 4% 0040 91L/e-9 X ¥/€ S Gl
MNVHS a3ssvd (0[0) 4% 0040 91/€-8 X ¥/€ OS L
MNVHS a3assvd LOwL 0040 9L/E-S X ¥/E OS Ol
ANYHS a3assvd Sovi 0040 91/e-S X v/E OS 6
ANVHS a3ssvd SovL 0LLO 9L/E-S X ¥/E DS 8
ANVHS a3ssvd {0} 4% 0LLO 9L/e-9 X ¥/E OS 4
ANVHS a3sssvd Sov | 069°0 9L/E-S X ¥/€ OS 9
MNVHS a3ssvd (00] 48 0040 9lL/e-9 X ¥/€ OS ]
MNVHS a3assvd 16€1 02,0 9L/e-S X ¥/€ OS 14
HANVHS a3ssvd 0]548 0040 9L/E-S X #/€ OS £
ANVHS d3ssvd Livl 02.0 9L/E-S X ¥/€ OS c
MNVHS a3assvd Lov L 0LL0 9L/E-S X ¥/€ OS L
(REIFN FTISN3IL JHNIvd 1S31 dN3g SdNY JNIL 37ZIS # NIWIDIAJS
40 NOILVYOO
WNNILdO MOT138 %01
SdNY 00391 AINIHHND WNNILHO 900¢/E/S

SANOD3S 0040

JNIL WNWILHO

1S31 NOILVIIdITYND 3Svd AN1sS



» Buggrsung « Buprssubug

uQ PN,
womisichy [RS Q]
PSLLS cshelL MNVYHS 08L1 OLLO 91/£-S X #/€ OS (0}
Ge98% csveEls MNYHS 09.L1 0LLO 91/8-S X #/E€ OS 6¢c
PSLLS 0Lv¥L MNVHS 09.L1 0LL0 91/e-S X ¥#/€ OS 8¢
£ee09 1SEV/. MNVHS 0LLL 0LL O 9L/E-S X #/€ OS £
1 289G 8Eee. MNVYHS 0941 0040 91/8-S X ¥#/£€ OS 9¢
Geers L0ccl MNYHS 0441 0LLO gL/e-9 X v/€ OS Ge
02L.lS gllel MNVHS 0821 0040 9L/8-9 X #/€ OS e
E6LES L6LEL MNVYHS 0941 020 91/e-G X v/€ DS €2
0clL.lS G9GEL MNVYHS 0921 0040 al1/8-G X ¥/ OS oo
VA 17415 gllcl MNVYHS 09.1 0LLO 91/E-G X #/€ OS e
MNVYHS a3ssvd 091 0LL O 9L/e-G X #/€ OS (0]
MNVYHS a3assvd 0081t 0LLO 91/E-G X ¥/€ OS 6l
MNVYHS a3assvd Q9.1 0LL 0 9lL/e-9 X #/€ OS 8l
MNVHS a3assvd 08.1L 0LLO 9L/E-G X ¥/€ OS Ll
MNVYHS a3assvd 0921 0LLO gL/e-9 X /€ OS 9l
MNYHS aassvd 0921 0LL 0 91/€-9 X ¥/€ OS Sl
MNVHS a3iassvd 08L1 00470 9L/E-S X #/E OS vl
MNVHS a3ssvd 0941 00470 9L/e-S X /£ OS el
MNYHS a3ssvd 06LlL 00L°0 9L/E-G X ¥/E OS oL
MNYHS a3ssvd 09.1 0040 9L/E-G X ¥/E€ OS L
MNVHS a3assvd 09.L1 00470 9L/Ee-S X ¥#/€ OS 0]8
MNVYHS a3assvd 09.1 00470 9L/e-G X ¥#/€ OS 6
MNVYHS a3assvd 0241 0040 91L/E-S X ¥/€ OS 8
MNVYHS a3assvd 0641 0040 91/e-G X ¥/€ OS VA
MNVYHS a3ssvd 0LL1 0040 gL/e-G X ¥/€ OS o]
MNVYHS a3assvd 0921 0690 9L/E-G X ¥/€ OS g
MNVHS a3assvd 0941 00470 91/€-9 X v/€ OS 174
MNVYHS d3ssvd 0611 0040 91/e-G X ¥/E OS £
MNVHS a3assvd 0821 0040 alL/e-9 X #/E OS G
MNVYHS a3assvd 0LLL 00.L0 OL/E-G X ¥#/E OS )
di3aiAa JTSNIL J4dN7Iv4d 1S31 AN3d SdINY dNIL JZ1S # NINIDILS
40 NOILYOQO1
WNNILAO IAQGY %0}
SdINV 0091 INIHHND WNINILLO 900¢2/E/5

SANOO3S 0040

JNIL WNINILKO

1S31 NOILYOI4ITYND 3Svd anls



M.

lﬁ; Information
P22 75 Build On

Engineering » Consulting » Testing

TRU-WELD
7/8” DIAMETER WELD STUDS

QUALIFICATION TESTS

PURPOSE

To test and re-qualify Tru-Weld 7/8” diameter weld studs for weldability and physical properties per AWS D1.1,
Section 7 and Annex G.

EQUIPMENT AND MATERIALS

Prior to automatic stud welding the proper equipment is to be selected based on the diameter of the stud to be
welded and the conditions under which the stud is to be welded.

Based on the optimum time and current requirements for a specific diameter stud, the stud welding equipment

chosen must have sufficient current output and time control to achieve an acceptable weld per AWS D1.1 Section
7.7 ‘

PROCEDURE AND RESULTS

Specimens were prepared by welding the 7/8” diameter stud to the 1/2” x 2-1/2" x 2-1/2” mild steel plates.

Weldability was evaluated by testing specimens specified in AWS D1.1 and Annex G.

CONCLUSIONS

13. Weldability of Tru-Weld 7/8” diameter studs was established by the ability of the weld to consistently
develop the full strength during the stud- bending test.

14. Physical and chemical properties of the subject studs conform to the requirements of ASTM-A-108
carbon steel bars.

15. Results of the Mechanical Properties and Chemical Analysis of the studs and plates used in these tests
are show in the attached test data forms.

REPORTS MAY NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT WRITTEN PERMISSION BY PROFESSIONAL SERVICE INDUSTRIES, INC.

Professional Service Industries, Inc. 5555 Canal Road » Cleveland, OH 44125 « Phone 216/447-1335 » Fax 216/642-7008



TABLE |

MECHANICAL PROPERTIES OF TRU-WELD 7/8” SHEAR CONNECTOR

HEAT NUMBER 373470
AIS| GRADE C1015
REDUCTION 61.9%
ELONGATION 29.5%
TENSILE 71093 PSI
YIELD 61198 PSI
TABLE |l

CHEMICAL PROPERTIES OF TRU-WELD 7/8" SHEAR CONNECTOR

HEAT NUMBER 373470
CARBON .140
MANGANESE .480
SULFUR .010
SILICON .160
TABLE Il

MECHANICAL ANALYSIS OF BASE PLATES (A36)

HEAT NUMBER A2925
CARBON .150
MANGANESE .670
PHOSPHORUS 017
SULFUR .034
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