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User Guide: GENERAL WORKMANSHIP GUIDE FOR CRIMPING


Purpose:
To provide a general workmanship guide for crimping.

Responsibilities:

The manufacturing operations managers and Assembly supervisors are responsible for maintaining this procedure

Assembly supervisors and assembly technicians are responsible for this procedure being carried out effectively.

Affected department/Product Group

Department: Manufacturing

Product Group: New York, North Carolina

Procedure: This procedure is meant as a guide for general workmanship, not a detailed description of all crimping processes. For further instruction, reference associated documents, supervisor, or engineering.
Safety
1) The use of any crimper requires caution because most crimpers are designed to not release until a full crimp cycle is completed. Care should be taken to avoid catching fingers, long hair, or clothing in the crimper.

2) Use of a powered crimp machine requires additional safety precautions:

3) All machine guards must be in place and free of cracks and damage. If missing or damaged, inform your Supervisor and do not use the machine.

4) All safety labeling must be visible and not tampered with or damaged. If damage exists, inform your Supervisor.

Identification of Crimp Tools
1) Select the correct tools for the application.
2) Each hand crimper and die set should be marked in a way so that they can be easily identified.
3) Each die set for the pneumatic crimper should be marked in a way so that they can be easily identified.
4) The correct crimper and die set should be specified on the associated assembly procedure, BOM, or router.
NOTE: If it is not clear which crimper or die set is to be used, stop and contact the supervisor or engineering.
Inspection of Crimp Tools before Use
1) Hand Crimpers
a) Verify the calibration sticker is visible and current.

b) The tool should be visually inspected to make sure that it is free from any defects. The dies should be inspected to ensure there is no wear, chips, or cracks Reference Figure 1.
c) The crimper handles should be opened and closed ensuring the tool operates properly with die set able to fully open and close
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Figure 1 – Inspect Tool
d) Verify handles do not release until the crimp dies are fully compressed. Reference Figure 2.
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Figure 2 – Dies Closed
e) Check that the crimper handle as well as both top and bottom dies are marked with the same asset number. Reference Figure 3.
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Figure 3 – Asset Numbers Match
f) If a defect is found, the crimper should be given immediately to a supervisor or engineering. Do not use or return to storage. 

g) If available, select another crimper and repeat the steps above.

2) Pneumatic Crimpers

a) If applicable, verify the calibration sticker is visible and current on the machine itself.
b) Asset numbers will be etched on the crimp dies. Reference Figure 4.
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Figure 4 – Asset Numbers on Dies
c) The crimper should be visually inspected to ensure it is free from any defects. Reference Figure 5.
d) Verify die set calibration sticker is visible and current.
e) The dies should be inspected to make sure that there is no wear, chips, or cracks.
i) If dies are damaged, contact the supervisor or engineering. Do not use or return to storage.
f) If any defect is found, do not use the tool. The crimper should be tagged and the supervisor or engineering should be notified.
g) If available, select another crimper and repeat the steps above.
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Figure 5 – Example of Pneumatic Crimper
Crimping:
1) Hand Crimpers

a) Dies should not be removed from the jaws of the hand tools.
b) Once the crimper has been inspected, the parts may be crimped.
c) For hand tools, the part to be crimped may be placed into the die with components properly on the die. Reference Figure 6.
NOTE: If the cable and its parts are not sitting flat in the die, it will be possible to damage the parts being crimped and damage the cable in the process.
d) Once flat in the die, squeeze the handles until dies touch, the handles release and the crimp cycle is complete.
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Figure 6
2) Pneumatic Crimpers

a) Most pneumatic crimpers allow die set changes for different applications. Load proper dies into the crimper. For changing die sets, reference “changing dies” section below for a general guideline. For more specific instruction reference individual machine manuals.
b) Once the crimper has been inspected, the parts may be crimped.
c) The part to be crimped may be placed into the die with components properly on the die.
NOTE: If the cable and its parts are not sitting flat in the die, it will be possible to damage the parts being crimped and damage the cable in the process.

d) Once flat in the die, operate the crimper until the crimp cycle is complete.
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Figure 7
3) Changing dies
a) Open Frame type crimper (e.g. Daniels HX23). Reference Figure 8.
i) If no dies are in the crimp tool:

(1) Insert die into the hole and align the groove in the die with the notch on the crimp tool. Dies can only be installed in one direction. Do not force the die if it appears to be binding. One die is installed into the fixed side of the crimper and another die is inserted on the moveable side.
ii) If dies are in the crimp tool:
(1) Remove one side at a time and place correct dies into the tool.
(2) Insert die into the hole and align the groove in the die with the notch on the crimp tool. Dies can only be installed in one direction. Do not force the die if it appears to be binding. One die is installed into the fixed side of the crimper and another die is inserted on the moveable side.
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Figure 8
b) Crimp machines with cassette (e.g. Schleuniger CT-34/36). Reference Figure 9.
i) If no dies are in the cassette:

(1) Insert die into the hole and align the groove in the die with the notch on the cassette. Dies can only be installed in one direction. Do not force the die if it appears to be binding. One die is installed into the fixed side of the crimper and another die is inserted into the movable side.

(2) Install the screws into the cassette to hold the dies in place.

ii) If dies are in the cassette:

(1) Remove the screws holding the dies into the cassette die adaptor and remove the dies one side at a time.
(2) Place correct dies into the tool.

(3) Insert die into the hole and align the groove in the die with the notch on the cassette. Dies can only be installed in one direction. Do not force the die if it appears to be binding. One die is installed into the fixed side of the crimper and another die is inserted into the movable side.
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Figure 9
Inspecting the crimp.
1) Inspect the jacket outer insulation. There should be no indentations, no tears or no marks in the jacket’s outer insulation. The crimp should not cut into the jacket’s insulation in any way. If any of these are present, the crimp should be rejected; the connector should be cut off and rebuilt and the crimp re-done and re-inspected.

2) Check the overall strength of the crimp. Slightly tug the connector to make sure the crimp took hold. If the crimp moves or slides on the cable, the crimp should be rejected; the connector should be cut off and rebuilt and the crimp re-done and re-inspected.

3) Inspect the height of the crimp. If the crimp has flattened out the cable or the cable looks deformed, the crimp should be rejected; the connector should be cut off and rebuilt and the crimp re-done and re-inspected.

4) Verify that the crimp die did not cause cosmetic damage.

5) If desired, pull tests may be set up and performed by Engineering as part of failure analysis.

6) Reference “Appendix A” below for examples of correct and incorrect crimps.
7) For further questions see department supervisor or engineering.
Storage of Crimp Tools
1) Do not return damaged crimp tools or die sets to storage.

2) Store Crimp tools in a closed position.
3) In general, crimp tools are stored on a pegboard or 5S shadow board.

4) Return crimp tools and dies sets to their proper location.
5) Store loose die sets together.
APPENDIX A
Hex-Ferrule Crimp Examples
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Figure 10 – Correct Hex-Ferrule Crimp
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Figure 11 – Correct Hex Ferrule Crimp
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Figure 12 – Incorrect Hex-Ferrule Crimp–Shallow Crimp and Damage to Ferrule Flange
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Figure 13: Incorrect Hex-Ferrule Crimp–Crimped too far from Ferrule Flange
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Figure 14 – Incorrect Damage to cable
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Figure 15 – Incorrect – Crimped too far from ferrule flange
Contact-Indent Crimp Examples
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Figure 16 – Correct Contact-Indent Crimp
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Figure 17 – Incorrect Contact-Indent Crimp

Micro Contact-Indent Crimp Examples
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Figure 18 – Correct Micro Contact-Indent Crimp
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Figure 19 – Incorrect Micro Contact-Indent Crimp

Coated Lug-Spade Crimp Examples
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Figure 20 – Correct Coated Lug-Spade Crimp
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Figure 21 – Incorrect Coated Lug-Spade Crimp

Uncoated Lug-Spade Crimp Examples
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Figure 22 – Correct Uncoated Lug-Spade Crimp
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Figure 23 – Incorrect Uncoated Lug-Spade Crimp

Pin/Socket Contact Examples
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Figure 24 – Correct Pin/Socket Contact
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Figure 25 – Incorrect Pin/Socket Contact
Ensure handles actuate completely





Inspect dies for cracks or chips





Dies fully closed, with no gaps





Asset numbers must match











Die for pneumatic crimper





Safety shield to be inspected for cracks or breaks





Cable should be sitting flat in die set





Cable should be sitting flat in die set





Notch





Hole





Die set installed





Screws holding die set in place











Crimp flush to ferrule flange





Ferrule fully inserted and tight





Uniform hex flats





Uniform hex flats





Uniform hex flats





No nicks or cuts in the cables outer jacket





Crimp flush with ferrule flange





Damage to ferrule flange





Crimp not deep enough (wrong die)





Crimped too far from ferrule flange





Ferrule loose, not fully inserted





Cable jacket pinched and cut in die during crimping process





Ferrule loose, not fully inserted





Crimped too far from ferrule flange





Jacket flush





Correct number of indents clearly visible





Wire through at least half of inspection hole





Jacket not flush





Only one indent clearly visible





Wire not through at least half of inspection hole





Crimp spaced from edge of contact





Indents clearly visible





Jacket flush











Crimped too close to edge





Wire too far out





Double crimped





Jacket not flush





Coating not damaged





Connector not deformed





Connector deformed





Coating damaged





Crimper point aligned on seam in contact





Jacket flush





Wire extends past contact zone without interfering with fit of connector





Wire interferes with connector operation





Loose wire outside crimp











Crimper point aligned 90 degrees from seam 





Crimp barrel properly deformed





Strain relief not breaking insulation





Wire extends past wire barrel without interfering with fit of connector





Conductors not extending out of wire barrel





Strain relief over crimped. Insulation damaged
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