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REPORT OF TEST
NUMBE
CLIENT: Hilti, Inc. ?
Technical Marketing Services EN85-0219.2
Po Box 470400 12/12/85

Tulsa, OK. 74147
Attn: Michael Causey

SUBJECT: Pullover Performance of Hilti Drive Pins.

SCOPE:

Tests to determine the pullover performance of Hilti
ENP2-21-L15 and ENP3-21-L15 fastening various thicknesses of
steel decking to A-36 steel plate were conducted by Hilti
personnel and the procedures and results are documented in
Hilti Test Report No. WENT 130-85-E.

PROCEDURE:

The Hilti drive pins were installed in varying thicknesses of
A-36 steel plate in accordance with the manufacturer's
instructions to secure various thicknesses of steel decking to
A-36 steel plate.

-

SIGNED,]FOR THE COMPANY
. . T p
- /’. -/ // o
- S~ rs 3
D s T .LL% T g oo ¢ .
Page 1 of 1 BY Robert C. Smith, M.S.,P.
Mgr/Product Certificatic
.aboratories in: New York * Chicago * Los Angeles ¢ Houston * Tulsa * Memphis ¢ Reading ¢ Richlan
THIS REPORT APPLIES ONLY TO THE STANDARDS OR PROCEDURES IDENTIFIED AND TO THE SAMPLE(S) TESTED. THETEST RESULTS ARL MOT NECESSARILY INDICATIVE OR
REPRESENTATIVE OF THE QUALITIES'OF THE LOT FROM WHICH THE SAMPLE WAS TAKEN OR OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS, NOTHING COMTAINED
IN THIS REPORT SHALL MEAN THAT UNITED STATES TESTING COMPANY. INC., CONDUCTS ANY QUALITY CONTROL PROGRAM FOR THE CLIENT TO WHON THIS TEST RE-
PORT IS ISSUED. UNLESS SPECIFICALLY SPECIFIED. OUR REPORTS AMO LETTERS ARE FOR THE CXCLUSIVE USE OF THE CLIENT TO wHOM THEY ARE ADORESSED,

AND THEY ANO THE MAME OF THE UNITED STATES TESTING COMPANY, INC. OR ITS SEALS OR INSIGNIA. ARE NOT TO BE USED UNOCR ANY CIRCUMSTANCES IN ADVER-
TISING TO THE GENERAL PUSLIC AND MAY NOT BE USED IN ANY OTHER MANMER WITHOUT OUR PRIOR WRITTEN APPROVAL. SAMPLES NOT DESTROYED iK YESTING

ARE RETAINED A MAXIMUNM OF THIRTY DAYS
Form 810-9/79



3

n
[RA]
[¥3]

‘; UNITED 3~-27% NG COMPANY. INC.

VIR,

'
ir

Hilti, Inc.

Technical Marketing:Services
EN85-0219.2

Rev. 12/20/85

Page 2
TENSILE
ULTIMATE PULLOVER PERFORMANCE VALUES
ENP2-21-~-L15 ENP3-21-L15
Deck
Gage X Ule, Sx Cv X Ult. Sx Cv
Size lbs. lbs. z lbs. lbs. 2
16 2793 99 3.6 2070 54 2.6
18 2391 122 5.1 1631 89 5.4
20 1984 88 4.4 1478 79 5.4
22 1623 64 3.9 1241 72 5.8
24 1473 115 7.8 1127 108 9.6
26 1075 127 11.8 1016 108 10.7
CERTIFICATION

Hilti Report No. WENT 130-85E is a valid description of the
procedures, conditions and results of the tests of Hilti
ENP2-21-L15 and ENP3-21-L15 drive pins therein to the best of
my knowledge, information and belief of the undersigned who
witnessed the tests.
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TEST REPORT

Phone (918) 252-6343
Telex 79 8450

Number WENT 130-~8S-~E

Date: 25 Nov 1985

Ret.:

ENP2-21-~L15 AND ENP3-21-L15 DECKING PULLOVER TEST

1.0 INTRODUCTION AND PURPOSE
The ENP2-~21-~L15 and ENP3-21-~L1lS drive pins are fasteners made
specially for attachment of steel decking to structural A-36
steel. (Refer to the Appendix, Photos of Fasteners.)
The purpose of this test was to determine the ultimate tensile
pullover holding ability of these fasteners when installed
through steel decking sections of various gage thicknesses into
A~36 steel.
This test was conducted at the Hilti Technical Center from 10-7-~
85 through 10~15-85. All testing was witnessed by U.S. Testing
Company, Inc.
2.0 SUMMARY OF RESULTS ~ See Table 1.
TABLE 1. TENSILE
ULTIMATE PULLOVER PERFORMANCE VALUES
ENP2-~-21-~L15 ENP3-21-~L15

DECK X ULT. Sx Cv X ULT. Sx Cv
GAGE
SIZE LBS. LBS. E 1 LBS. LBS. E

l6 2793 99 3.6 2070 54 2.6

18 2391 122 S.1 1631 89 5.4

20 1984 88 4.4 1478 79 5.4

22 1623 64 3.9 1241 72 5.8

24 1473 115 7.8 1127 108 9.6

26 1075 127 11.8 1016 108 10.7

A member of Hilti international
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3.0 PROCEDURE

A Hilti DX~-650 S/N 011688 was used for all fastener'installation.
The proper drive piston was used for each fastener type:

ENP2~21-~L15: Use 65/NP2 Piston
ENP3~21~L15: Use 65/NP3N Piston

All fastenings were made into 1/2" thick A-36 steel plate (Refer
to the Appendix, A-36 1/2" Steel Metallurgical Test Report.)

Decking pullover test specimens in 16, 18, 20, 22, 24, and 26
gauge thicknesses were formed to accomodate the pullover fixture.

All deck material tested conformed to the following ASTM
specifications:

16 Ga.: ASTM A611~72 Grade
18 Ga.: ASTM A6l11-~72 Grade
20 Ga.: ASTM A-~366

22 Ga.: ASTM A446-76 Grade
24 Ga.: ASTM A446-76 Grade
26 Ga.: ASTM A446-~76 Grade

o> 000

The Steel Deck Metallurgical Test Reports are given in the
Appendix, Pages 8 ~ 18.

Detailed photos of the pullover test fixture and method are given
in the Appendix, Photos of Test Method.

A 20 ton Enerpac ram and hand pump was used for all deck loading.

All loading was measured using a SK Sensotec load cell with the
Daytronics 9020 Mainframe and Hewlett-Packard X~Y plotter.

A sample size of ten was empioyed for each test condition. (Deck
gauge and fastener type).

The ultimate load, fastener standoff, and mode of failure was

measugsd and recorded for each test event.
[ ] e \») ‘ \ .
LA Vo J\ LL’,%‘MJ‘Y/ e . g

Richard Neumayer Richard E. Wollmershauser, P.E.
Senior Technician Manager, Testing Laboratory
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APPENDTIX

PHOTOS OF FASTENERS

PHOTOS OF TEST METHOD

STEEL DECK METALLURGICAL TEST REPORTS
A-36 STEEL METALLURGICAL TEST REPORT
RAW DATA o

CALIBRATION LOG

PAGE NO.

20 - 43

© 44 ~ 46
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United States Testing Company, Inc.

Tulsa Division
1341 NO. 108th EAST AVENUE TULSA, OKLAHOMA 74118

DX IO

TELEPHONE: AREA COOE 9184378333 : v
REPORT OF TEST ]
. N
CLIENT: gy1e4, Inc. UMBER
Technical Marketing Services EN85-0219.1
Po Box 470400 v 12/12/85
Tulsa, OK. 74147 Rev. 5/6/86

Attn: Michael Causey

sUBJECT:Tensile Strength of Hilti Drive Pins in Steel Plate.

SCOPE:

Tests to determine the tensile strength of Hilti ENP2-21-L15
and ENP3-21-L15 drive pins installed in A-36 steel plate of
various thicknesses were conducted by Hilti personnel and the
procedures and results are documented in Hilti Test Report No.

WENT 131-85.

PROCEDURE:

The Hilti drive pins were installed in varying thicknesses of
A-36 steel plate in accordance with the manufacturer's
instructions. The fasteners were loaded in tension while the
loads and deflections were recorded.

SIGNED F THE CEMPAN,
Page 1of 1 BwRébert &. SWith, mS.,P
Mgr/Product Certificati

Laboratories in: New York ¢ Chicago * Los Angeles * Houston <« Tulsa ¢ Memphis * Reading * Richland

THIS RCPORT APPLIES ONLY TO THE STANDARDS OR PROCEDURES IOEMTIFIED ANO TO THE SAMPLE(S) TESTED. THETEST RESULTS ARKE NOT MECCSSARILY INDICATIVE OR
REPRESENTATIVE OF THE QUALITILS OF THE LOT FROM WHICH THE SAMPLE NAS TAKEN OR OF APPARCNTLY IDENTICAL OR SIMILAR PRODUCTS. NOTHING CONTAINED
IM THIS REPORT SHALL MEAN THAT UNITED STATES TUSTING COMPANY IMC . CONDUCTS ANY QUALITY CONTROL PROGRAM FOR THE CLIEKT 10 WHKOM THiS TEST RE.
PORT 18 1SSUCO UNLESS SPECIFICALLY SPECIFIE0 OUR RLPOATS ANMD LUTTLARS ARE FOR THE EXCLUSIVE USE OF THE CLIENT TO wNONM THLY ARE ADORELSSED.
AND THEY ANO THE NAME OF THL UNITED STATLS TESTING COMPANY, INC. OR ITS SEALS-OR INSIGNIA, ARL NOT TO BC USEO UNOELR ANY CIRCUMSTANCES IN ADVER.
TISING TO THE GENERAL PUBLIC AND NAY MOT 8L USED IN ANY OTHIR MANMER WITHOUT QUR FRIOR WRITTIN APPROVAL. SAMPLES MOT OESTROYED 1IN TESTING

ARC RETAINED A MAXIMUN OF THIRTY DAYS
Form 810-9/79



&% UNITED STATES TZSTING COMPANY. INC.

Hilti, Inc.
Technical Marketing Services
EN85-0219.1

5/6/86
Page 2
ENP2-21-L15 & ENP 3-21-L15
ULTIMATE TENSILE PERFORMANCE IN A-36 STEEL

MAT'L THICKNESS 1/4" 3/8" 1/2" 5/8"
X Ult. Load (Lbs.) 2820 3375 3308 2968
Sx (Lbs.) 350 608 539 552
Cv (2) 12.4 18.0 16.3 18.6

All fastener ultimate pullout failure modes were found to be
fastener pullout from the A-36 Steel,

CERTIFICATION

Hilti Report No.WENT-131-85 is a valid description of the
procedures, conditions and results of the tests of Hilti
ENP2-21-L15 and ENP3-21-L15 drive pins therein to the best of
my knowledge, information and belief of the undersigned who

witnessed the tests,

-



