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OBJECTIVE 
 
Evaluate and compare strength between three ice house shackle mount weldment designs. 
 

TEST SPECIMENS 
 
2 – 361537 – Current production design 
2 – 361537 – Current production design with proposed repairs 
2 – 249859 – Past design 
 

TEST FIXTURE / EQUIPMENT 
 
Instron Universal Testing Machine 
 

TEST OVERVIEW 
 
Each of the six hanger weldment designs were attached to a special fixture in the Instron machine. The 
fixture was built so that the machine would only apply compression force to the shackle pin location on 
the shackle mounting block. The test fixture is shown in Figures 1 and 2. The load vs. positon data was 
then collected from the machine for each design. 
 

RESULTS 
 
A quick summary of the results can be seen in Table 1 below.  
 

Sample Description Peak Load (lbf.) Peak Position (in.) 

Current Production Design #1 20,000 2.07 

Current Production Design #2 19,416 2.36 

Current Production Design with Proposed Repairs #1 32,417 1.53 

Current Production Design with Proposed Repairs #2 33,511 1.61 

Former Design #1 20,931 1.87 

Former Design #2 19,981 1.70 

Table 1: Results Summary  

The graphs for each test can be seen in Figures 31-36 and the prints for the proposed repair kit can be 

seen in Figures 37-38. 

Current Production Design #1 – (Figures 3-8) 

The force applied to the shackle mount resulted in the weld starting to separate from the mount. The 

tube that the shackle mount is located on began pulling the frame rail and bending it at the location in 

question.  The deformation continued until the jack mount contacted the Instron table ending the test.  
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Current Production Design #2 – (Figures 9-13) 

The results for this sample closely mimic those from the first sample.  A couple of the welds began to 

separate from the steel under the pressure of the load and the steel frame began to twist. 

Current Production Design with Proposed Repairs #1 – (Figures 14-16) 

The reinforced frame on this sample proved beneficial.  The total load increased by 13,001 pounds, 

while the deflection decreased by approximately half an inch. The shackle mount was damaged by the 

load, and bent into the side of the frame. The material in question held together, no flaws.  

Current Production Design with Proposed Repairs #2 – (Figures 17-22) 

The results closely mimic those of sample three.  In Figure 19, it can be seen where one of the welds 

connected to the shackle mount began to separate from the steel.  

Former Design #1 – (Figures 23-27) 

The welds at the material in question and the shackle mount began to separate. The entire "box" on this 

sample twisted under the pressure of the load, which is visible in Figure 27. 

Former Design #2 – (Figures 28-30) 

The weld to the material in question began to separate from the steel, same as in the last sample. 

Additionally, the twist in the "box" and in the frame is very prevalent as seen in Figure 30. 
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APPENDIX 

 
Figure 1: Test fixture 
 

 
Figure 3: Current shackle mount #1 prior to 
testing 
 

 
Figure 5: Current shackle mount #1 after testing 

 
Figure 2: Test fixture 
 

 
Figure 4: Current shackle mount #1 prior to 
testing 
 

 
Figure 6: Current shackle mount #1 after testing 
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Figure 7: Current shackle mount #1 after testing 
 

 
Figure 9: Current shackle mount #2 prior to 
testing 
 

 
Figure 11: Current shackle mount #2 after 
testing 
 
 

 
Figure 8: Current shackle mount #1 after testing 
 

 
Figure 10: Current shackle mount #2 after 
testing 
 

 
Figure 12: Current shackle mount #2 after 
testing 
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Figure 13: Current shackle mount #2 after 
testing 
 

 
Figure 15: Proposed repair #1 after testing 
 

 
Figure 17: Proposed repair #2 after testing 
 
 
 

 
Figure 14: Proposed repair #1 after testing 
 
 

 
Figure 16: Proposed repair #1 after testing 
 

 
Figure 18: Proposed repair #2 after testing 
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Figure 19: Proposed repair #2 after testing 
 

 
Figure 21: Proposed repair #2 after testing 
 

 
Figure 23: Past design #1 prior to testing 

 
Figure 20: Proposed repair #2 after testing 
 

 
Figure 22: Proposed repair #2 after testing 
 

 
Figure 24: Past design #1 prior to testing 
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 Figure 25: Past design #1 after testing 

 

 
Figure 27: Past design #1 after testing 

 

 
Figure 29: Past design #2 after testing 

 

 
Figure 26: Past design #1 after testing 

 

 
Figure 28: Past design #2 prior to testing 

 

 
Figure 30: Past design #2 after testing
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Figure 31: Current shackle mount #1

 
Figure 32: Current shackle mount #2 
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Figure 33: Proposed repair #1 
 

 
Figure 34: Proposed repair #2 
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Figure 35: Past design #1 
 

 
Figure 36: Past design #2 
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Figure 37: Reinforcement kit print  
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Figure 38: Reinforcement kit print 


