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Extreme Cold Weather Effects on High Strength Steels for Cranes 

 
Overview 
Manitowoc is developing cranes capable of withstanding -40 degree 
temperatures. Manitowoc needs to understand how cold temperatures 
affect the steel used in their cranes. At a certain temperature steel will 
undergo a ductile to brittle transition temperature (DBTT). Steel that 
breaks in a brittle manner exhibits significantly less yield strength as compared to a ductile 
break. It is important for Manitowoc identify this transition temperature to certify their cranes for 
use in the Artic. 
 
Objectives 
Charpy impact tests were performed in order to find the ductile to brittle transition temperature 
(DBTT) of 70ksi (#729), 90ksi (#11033), and 100ksi (#12161) yield strength, carbon steel 
alloys. 
 
Approach 
 

 Samples were broken at a wide variety of temperatures, with more samples being 
broken near the DBTT for more relevant data. 

 Samples were brought to temperature by submerging the sample for twenty minutes in 
one of two different chemical baths: Ethylene Glycol + Ethanol or salt + ice water. The 
samples were broken in no more than twelve seconds after leaving the cold bath. 

 After the energy consumed by each break was recorded, the samples were then dried 
and vacuum-sealed for SEM/Optical Microscopy. 

 The Charpy impact tester was calibrated at the beginning and conclusion of testing by 
performing a dry run (no sample) then confirming the output was zero. 

 Weekly phone conferences with Manitowoc to ensure our progress met their 
expectations. 

 
 
Outcomes 
The study found that only the 12161 
alloy is suitable for extreme cold 
weather because the DBTT is between -
30°C and -45°C in the transverse 
direction and below -45°C for in the 
longitudinal direction. Where as, the 
11033 alloy shows a DBTT above 15°C 
for both orientations, and the 729 alloy 
shows DBTT above 36°C for both 
orientations.  

 

 
 
 


