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• Overview

• Lab Quality Management System Workmanship Module

• Deployment and Result

• Future Work
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• Prework Assurance Measures:
• Provide increased confidence for meeting prescribed requirements 

(e.g., pre-award surveys, qualified source selection, training).

• Concurrent Assurance Measures:
• Ensure that work is being performed in accordance with requirements 

(e.g., process control, process witnessing). 

• Postwork Assurance Measures:
• Ensure that work was properly performed 

(e.g., inspections, tests, record review, configuration control).
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Lab survey, training, 

pre-award selection 

LQMS Workmanship 

Module
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• How many labs are there at GSFC?

• What do those labs do? (harness? solder? 
polymeric? etc..)

• Which lab is capable of assembling flight 
hardware?

• Which lab is capable of performing 
rework/repair for flight hardware?

• What are the quality of the work from a lab?

• ……

Lab Self 
Assessment $

Audit $$$

Quality Data 
History $
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• No center-wide tool or system exists to this date to aid in the tracking 
of the workmanship performance of the labs.

• The GSFC Workmanship Program is in need of a system to help the 
center comply with the requirements of NPD 8730.5, NASA Quality 
Assurance Program Policy with regards to Workmanship. 

• Lab Quality Management System (LQMS) Workmanship Module is 
our choice.
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• Allow labs to self check against the workmanship requirement, as 
well as benchmark and improve flow down of standards.

• Allow workmanship group and branch to effective tracking of lab 
performance regarding workmanship. 

• Allow workmanship group and branch to identify lab capabilities 
(e.g. hand soldering, SMT assembly, cable and harness 
manufacturing).
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• Allow labs to self check against the workmanship 
requirement, as well as benchmark and improve flow down 
of standards.
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0 Machine Soldering 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 Hand soldering 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 PWA 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 SMT 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 Tinning 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 Staking 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 conformal coating 0% 0% 2% 0% 0% 0% 0% 3% 0% 0% 7% 3% 0%

1 Bonding 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 Encapsulation/Potting 0% 0% 6% 0% 0% 0% 6% 8% 0% 0% 7% 7% 0%

0 splicing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 crimping 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 connector assembly 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 Electrical Test 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 Fiber/Optics 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 ESD 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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0 Machine Soldering 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 Hand soldering 14% 25% 14% 23% 18% 6% 13% 13% 17% 11% 17% 14% 11%

0 PWA 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 SMT 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 Tinning 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 Staking 0% 20% 12% 20% 21% 6% 12% 19% 13% 18% 18% 11% 0%

0 conformal coating 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 Bonding 0% 20% 13% 20% 21% 6% 12% 20% 13% 18% 18% 12% 0%

1 Encapsulation/Potting 0% 20% 14% 20% 21% 6% 11% 21% 13% 18% 21% 13% 0%

0 splicing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 crimping 0% 20% 3% 8% 11% 6% 3% 10% 8% 11% 13% 3% 0%

0 connector assembly 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 Electrical Test 0% 25% 5% 13% 14% 6% 8% 10% 9% 13% 20% 7% 0%

0 Fiber/Optics 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 ESD 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

# of Clauses not Flowed Down

# of Total Clauses Asked
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Machine Soldering 0 0 0 0 0 0 0 0 0 0 0 0 0

Hand soldering 0 0 0 0 0 0 0 0 0 0 0 0 0

PWA 0 0 0 0 0 0 0 0 0 0 0 0 0

SMT 0 0 0 0 0 0 0 0 0 0 0 0 0

Tinning 0 0 0 0 0 0 0 0 0 0 0 0 0

Staking 0 0 0 0 0 0 0 0 0 0 0 0 0

conformal coating 0 0 1 0 0 0 0 1 0 0 1 1 0

Bonding 0 0 0 0 0 0 0 0 0 0 0 0 0

Encapsulation/Potting 0 0 2 0 0 0 1 2 0 0 1 2 0

splicing 0 0 0 0 0 0 0 0 0 0 0 0 0

crimping 0 0 0 0 0 0 0 0 0 0 0 0 0

connector assembly 0 0 0 0 0 0 0 0 0 0 0 0 0

Electrical Test 0 0 0 0 0 0 0 0 0 0 0 0 0

Fiber/Optics 0 0 0 0 0 0 0 0 0 0 0 0 0

ESD 0 0 0 0 0 0 0 0 0 0 0 0 0

Gap Heat Map: # of Clauses 
not Flowed Down
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0 Machine Soldering 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 Hand soldering 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 PWA 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 SMT 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 Tinning 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 Staking 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 conformal coating 0% 0% 2% 0% 0% 0% 0% 3% 0% 0% 7% 3% 0%

1 Bonding 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 Encapsulation/Potting 0% 0% 6% 0% 0% 0% 6% 8% 0% 0% 7% 7% 0%

0 splicing 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 crimping 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 connector assembly 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 Electrical Test 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 Fiber/Optics 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

0 ESD 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Gap Heat Map % =
# of Clauses not Flowed Down

# of Total Clauses Asked
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• Allow labs to self check against the workmanship 
requirement, as well as benchmark and improve flow down 
of standards.

19

• Allow workmanship group and branch to effectively 

track lab performance regarding workmanship. 
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Pending assessment Self assessment recorded

56 flight or C-EGSE workmanship labs

LABS AT GSFC
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flight or CGSE, 
non 

workmanship
14%

flight or CGSE, 
workmanship

16%

non-flight or R&D, 
workmanship

24%

non-flight or R&D, 
non workmanship

46%

Total lab count as of Feb 2019: 362
labs within code 400,500,600, flight non-flight defined.
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• LQMS Workmanship module developed and available in the 
production server. 

• Survey focused on code 500 labs. 

• Developed GPR for center-wide adoption. 

• In process of developing a PG.
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• Allow labs to self check against the workmanship 
requirement, as well as benchmark and improve the 
standards flow down.

• Allow workmanship group and branch to effectively track 
lab performance regarding workmanship. 
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• Allow labs to self check against the workmanship 
requirement, as well as benchmark and improve flow down 
of standards.

• Allow workmanship group and branch to effectively track 
lab performance regarding workmanship. 

• Allow workmanship group and branch to identify lab 
capabilities (e.g. hand soldering, SMT assembly, cable and 
harness manufacturing).
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Workmanship Types Lab Counts
Bonding 26
Conformal Coating 5
Crimp Connections 21
Electrical Test 28
Encapsulation/Potting 13
Fiber Optics/Cables 9
Hand Soldering 33
Machine Soldering 1
PWA (Printed Wiring Assemblies) 23
Repair (Does not result in 100% product conformity) 18
Rework (Results in 100% product conformity) 21
Soldering 26
Staking 24
Tinning 30
Connector Assembly 3
Splicing 2
Surface Mount NEW 22
Grand Total 305
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56 flight or C-EGSE workmanship labs
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Training
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Tools
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Fabrication
Crimping

Fabrication
Polymerics

Fabrication
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Fabrication Fiber
Optics

Inspection

Rework/Repair

Record

Hand Soldering Gap Analysis Self Evaluation

Lab 1 Lab 2 Lab 3
• Some common standard, such 

as NASA-STD-8739.6 impacts 
all manufacturing activities, not 
limited to hand soldering.

• Lab 2 has the highest 
conformance to applicable 
standards.

• Lab 3 shows some improvement 
opportunities in nearly all key 
areas in the assembly process. 
Some detail look is needed, 
especially in tools.
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• Allow labs to self check against the workmanship 
requirement, as well as benchmark and improve flow down 
of standards.

• Allow workmanship group and branch to effective tracking 
of lab performance regarding workmanship. 

• Allow workmanship group and branch to identify lab 
capabilities (e.g. hand soldering, SMT assembly, cable and 
harness manufacturing).
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• Collaborate with different branches to support the workmanship 
module deployment, guided by GPR-8730.9.

• Create a dashboard to show analysis on each lab and lateral 
comparison.

• Analyze lab self-evaluation data and product inspection data to 
help determine which labs need to be audited or improved.

• Work with the lab on the area needs to be improved.

• Analyze if any clause in existing standards needs to be revised.
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