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1. TITLE

SAE J684 Hitch Test and Safety Chain Attachment Test on a 8,000 Ib Hitch
Assembly Part No. 360232

2. OBJECTIVE

To test a Class 4 (8,000 pound) rated hitch assembly and its safety chain
attachment.

This test report pertains only to the specimens tested. It remains the sole
responsibility of the manufacturer to provide a product consistent to that which
was tested.

3. TESTED FOR

Lippert Components Inc.
3501 CR 6 East
Elkhart, IN 46514

4. TESTING ORGANIZATION

Progressive &ngineering Jnc.
58640 State Road 15

Goshen, IN 46528

www.p-e-1.com

See IAS Evaluation Report No. TL-178 for ISO 17025 Accreditation.

5. TESTING PERSONNEL

Test Engineer - Timothy A. Baldridge, P.E.
Director of Testing - Jason R. Holdeman
Project Manager - Andrew Alger

Technician - Justin Witmer

This testing was witnessed by Gary Stilwell of Thor Motor Coach.

6. REFERENCE STANDARDS

SAE J684 JUL2005 - Trailer Couplings, Hitches, and Safety Chains -
Automotive Type

7. TEST EQUIPMENT

Two (2) Hydraulic Cylinders (PEI No. 689 and 691)
Two (2) Pressure Transducers (PEI No's. 633 and 665)
One (1) Load Cells (PEI No. 863)

Data Acquisition System (PEI No. 643)

Digital Angle Finder (PEI No. 603)
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8. TEST SPECIMEN

Lippert Components Inc. 8,000 Ib rated weight carrying hitch assembly, part
number 360232. The hitch assembly was mounted to a rigid platform test fixture
using one (1) 1/2"-13 x 1-3/4" long Grade 5 carriage bolt with, one (1)
rectangular carriage washer, one (1) belleville toothed lock washer, and one (1)
Grade 5 nut in six (6) locations. See attached drawings for hitch details.

9. TEST SETUP

Hitch Performance Test
The Lippert Components Inc. Hitch Assembly was secured to the rigid
platform test fixture. Hardware was torqued to 75 ft-lbs. Hydraulic cylinders
were set at the centerline of the ball socket parallel with the longitudinal and
transverse horizontal axis of the ball and another cylinder parallel with the
vertical axis of the ball. See attached fixture drawings for details.

Safety Chain Attachment Test
The Lippert Components Inc. Hitch Assembly was secured to the rigid
platform test fixture. A hydraulic cylinder with a tension load cell was
attached to the safety chain attachment using a shackle with a 1/2" diameter
shackle pin. See attached fixture drawings.

10. TEST PROCEDURE

Hitch Performance Test
The loads were generated using the hydraulic cylinders. The loads were
applied to the hitch through the test coupling in the required directions for 1
minute. The applied forces were measured with calibrated data acquisition.
No attempt was made to subject the test specimen to dynamic loads. A
permanent record of the forces was made on the attached data sheets.

At the completion of each step, the hitch angle was measured in three (3)
directions and recorded.

Safety Chain Attachment Test
A hydraulic cylinder with a tension load cell was attached to the safety chain
attachment location. Load was applied until the required load and time were
met or until failure of the safety chain attachment occurred.

11. TEST RESULTS

See attached data sheets for details.
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12. CONCLUSION

The Lippert Components Inc. 8,000 Ib rated weight carrying hitch assembly, part
number 360232, as shown on the attached drawings, did have adequate
securement and structure to reach and sustain the test loads as required per the
SAE J684, July 2005, Table 3 for a 8,000 pound GVWR hitch without exceeding
a permanent set angle of 5°.

The Lippert Components Inc. 8,000 Ib rated weight carrying hitch assembly, part
number 360232, with the installed safety chain attachments as shown on the
attached drawings, provided adequate structure to exceed the 8,000 Ib breaking
strength, as required in Section 7.2 of SAE J684.

Note: Lippert hitch part no. 360231 is the same as the hitch in this report with
the exception of the electrical bracket depicted as item # 3 on drawing 328668.
The addition of the electrical bracket should not adversely affect the structure of
the hitch if installed as shown on drawing 328668. See attached drawings for
details.
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Specimen
Test Performed

%roqressive Engqgineering Jnc.

Date: 8/4/2014
Client: Lippert Components Inc.

Hitch Test

: Class 4 Hitch Assembly (Part No. 360232)
: SAE J684 section 6 - Hitch Strength Test

Rating: 8,000 Ib
Load Load Load
*Step Direction Required _ Achieved
Longltudln_al 4,240 Ibf 4.829 Ibf
A Compressmn
Vertical 4,240 Ibf 4,755 Ibf
Compression
Long!tudmal 3,370 Ibf 4,010 Ibf
B Ten§|on
Vertical 1,200 Ibf 1,744 Ibf
Compression
Longltudln_al 3,370 Ibf 3,867 Ibf
c Compressmn
Vertical 1,200 Ibf 1,750 Ibf
Compression
D Transverse 2,100 Ibf 2,639 Ibf
Leftward
ok Transverse ---
E Rightward 2100 Iof

* Steps referenced in Table 3 SAE J684, July 2005

** Not tested this direction due to symmetry.
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Date: 8/4/2014

%roqressive Enagineering Jnc.

Hitch Test - Permanent Deflection

Client: Lippert Components Inc.
Specimen: Class 4 Hitch Assembly (Part No. 360232)

Rating: |

Test Performed: SAE J684 section 6 - Hitch Strength Test

* Not tested this direction due to symmetry.

8,000 Ib |
TRANSVERSE LONGITUDINAL
Horizontal Vertical Horizontal
Step Angle of Ball | Angle of Ball | Angle of Ball
Initial -0.25 deg. -89.7 deg. -1.04 deg.
A -0.31 deg. -89.6 deg. -0.72 deg.
B -0.31 deg. -89.6 deg. -0.58 deg.
C -0.37 deg. -89.6 deg. -0.57 deg.
D -0.26 deg. -89.60 deg. -0.80 deg.
*E _ - -
Max. Difference| 0.12deg. | 0.10deg. | 0.47 deg.
LONGITUDINAL
TRANSVERSE
HORIZONTAL
TRANSVERSE
VERTICAL
6 of 28
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Progressive Engineering Jnc.
SAE J684 - Safety Chain Test Summary

Date: 8/4/2014
Client: Lippert Components Inc.
Test Standard(s): Safety Chain Attachment Test

Specimen:|Class 4 Hitch Assembly (LCI Part Number 360232)

Test Performed:|SAE J684 s7 - Safety Chains

SAE J684 Test Loads

Requirements: Set-up Angle must be 0 degrees.
Minimum time at load is 60 seconds.

Roadside Curbside
Load Required: 8,000 Ibf 8,000 Ibf
Load Achieved: 8,820 Ibf n/a*

* Due to the symmetry of the hitch assembly only one side of the safety chain attachment was tested.

Test Comments / Observations
Bolt used as shackle pin bent during application of force. Safety chain loop on hitch holding 1/2" bolt
has a small dent from the 1/2" bolt after required force was applied.

TEST RESULTS

Roadside| PASS

Curbside N/A

See attached graph for load vs. time information.
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Hitch ‘Attachmnt to Fixtre Hitch Attachment to Fixture

Step B - Full Load Applied

L4

Step C - Full Load Aplied Step E - Full Load Applied
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Typical Weld Placemet
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Typical WeI Placement Typical Weld Placement "
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