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Speaker Information

Myon D. Caruthers

ÅHired as a Specialist Engineering Support for Product Realization/Development

ÅWork Instruction Preparation

ÅCurrently Specialist Engineering Support in Design Services/DPRE/MBE

ÅSupport Model-Based Enterprise efforts

ÅSupport PDM efforts

ÅKCNSC SME for Assembly Process Animations
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Kansas City National Security Campus

Government sponsored, multi-mission engineering and manufacturing enterprise 
delivering trusted national security products and government services

Core Mission ïNational Nuclear Security Administration
ïA large portion of the Campus is dedicated to NNSAôs mission of keeping our 

nationôs nuclear stockpile safe, secure and reliable by delivering mission-critical 

mechanical, electrical and engineered material components. 

Global Security ïOther Government Agencies
ï Our unique expertise extends beyond the nuclear security enterprise to benefit 

national security and promote nonproliferation with field-ready solutions for 

other government agencies. 
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Enhance assembly work instructions with process animations

Assembly Process Animations
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Manufacturing work instructions are the key tool to 

help workers comprehend the sequence of steps 

required to assemble, disassemble, or repair a product.

Why Good Work Instructions Are Critical
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ÅThe Challengeé
ÅProducts are becoming more complex, making it more difficult to 

produce work instructions with clear, concise, and up-to-date 

communication.

Why Good Work Instructions Are Critical
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When a product is manufactured improperly, the impact on the 

organization is tremendous.

Why Good Work Instructions Are Critical

Poor Quality is realized through low yield rates, cost 

overruns, and customer dissatisfaction.
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Quality work instructions are critical to realizing improved 

manufacturing efficiency and quality on the factory floor. 

üKey to reducing variation in build processes

üEnforce consistency when performing tasks

Why Good Work Instructions Are Critical

Good work instructionsé ñthe cornerstone of lean manufacturing.ò 
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Limitations

ü Only show parts, not process. ñWhat?ò not ñHow?ò.

ü Only show whatôs visible.  Hidden features difficult to communicate.

ü For complex assemblies, numerous pictures necessary to clearly 

communicate assembly instructions.

ü Often use a variety of non-standard tools to create process documentation.

ü Lack of integration with ERP and PLM systems resulting in out-of-date 

information.

ü Information often difficult to interpret, slowing process and resulting in 

unnecessary errors, defects, rework, scrap, and waste.

Conventional 2D Work Instructions

The standard method for creating manufacturing work instructions is to convert 

multiple sheets of 2D engineering drawings into comprehensive instructional text 

with static 2D visuals, using non-standard tools, to create process documentation. 
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What Goes Into a Work Instruction?

Novick and Morse, Memory & Cognition 2000, 28 (7), 1242-1256; 

ñThe Role of Diagrams in Executing Assembly Proceduresò

ü Studied the importance of media in the learning process

ü Examined accuracy, time, and recollection required to execute a series of 

assembly procedures

ü Compared delivery formats: text only, text with final picture, and picture with 

each step

Results:

ü Faster finish times with much more accuracy is achieved with step-by-step 

instructions with a picture at each step.
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What Goes Into a Work Instruction?

Marcus, Cooper, and Sweller; Journal of Educational Psychology 

1996, Vol. 88, No. 1, 49-63; ñUnderstanding Instructionsò

ü Studied the understanding of instructions within the context of cognitive load 

theory

ü Examined aspects of the cognitive system critical to understanding 

information

Tested Hypothesis:

ü The level of effort with which we understand instructions and procedures is 

influenced by 2 factors:

1. The intrinsic complexity of information to be processed 

2. The manner in which the information is presented
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FM&T Work Instructions Research

Leverage features, capabilities, and efficiencies associated with model based 

applications to enhanced process communication documentation.


