
Exoskeletons and Ergonomic Risk



ACGIH - Upper Limb Localized 

Fatigue TLV
This Threshold Limit Value (TLV) sets the amount of time a 

person can work  in a given posture before experiencing 
excessive upper limb musculoskeletal fatigue ACGIH® © 2016 

TLV 
Not To Be 
Exceeded

Question to 
answer:                  

Does the duration 
an employee is in 
specific postures 

for their work 
cycle exceed the 

TLV?



Toyota Canada On-Site EMG 

Assessment

Maximum 10% EMG amplitudes determined for 11 

workers performing 10 overhead assembly job tasks



Lab-Based EMG Posture 

Assessment

Maximum 10% EMG amplitudes for 10 participants 

repetitively moving to 6 postures

60 Down: 
Shoulder 60

Elbow 0

14 %MVC

60 Up: 
Shoulder 60

Elbow 90

16 %MVC

90 Out: 
Shoulder 90

Elbow 0

23 %MVC

90 Up: 
Shoulder 90

Elbow 90

23 %MVC

135: 
Shoulder 135

Elbow 0

36 %MVC

180: 
Shoulder 180
Elbow 0

44 %MVC



Matching TLVs to Postures 

ISU Shoulder Posture TLV Results



Posture 

Risk
Posture Results

Shoulder 60° Elbow 0° %MVC 14

Duty Cycle Percentage 58 35 seconds 70 minutes

Shoulder 60° Elbow 90° %MVC 16

Duty Cycle Percentage 50 30 seconds 60 minutes

Shoulder 90° Elbow 0° %MVC 23

Duty Cycle Percentage 33 20 seconds 39 minutes

Shoulder 90° Elbow 90° %MVC 23

Duty Cycle Percentage 33 20 seconds 39 minutes

Shoulder 135° Elbow 0° %MVC 36

Duty Cycle Percentage 12 7 seconds 15 minutes

Shoulder 180° Elbow 0° %MVC 44

Duty Cycle Percentage 7 4 seconds 9 minutes

Threshold Limit Value (TLV) 

Calculations and Ergonomic 

Posture Lab Testing Results             

Without Exoskeleton

Enter Duration 

of Job Task 

Analyzed In 

Minutes:

1

TLV per Job 

Task (seconds)

TLV for 2 Hour 

Shift (minutes)



A Starting Point



Questions


