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Delphi. Manufacturability Specifications for Connections Systems
Uscar 2 T . . . ) ) . ) USCAR 12, G2
S ec - . T . . 40b Connector Connector Cavity identification Connector should have cavities identified (starting and end point of cavity rows) '
p Category Specification Description Acceptance Ciriteria or Delphi
No. other Specification
1c Cavity Plug Connector Cavity Plug insertion Cavity Plug should be assembled with a force of 20N Max (by hand or with a manual tool) Delphi
For terminals with<1.0mn} wire, the engagement force to fully seat and lock the terminal shall be
: 15N max. Neither the conductor nor the terminal may buckle during the test. The Forward stop must
1a Terminal-Connector withstand a force greater than thgforce require(gj to insert the P 5413 The TPA/PLR or Secondary Lock must not seat in its final position with an unseated terminal(s).
terminal into its cavity. . Note: Close PLR/TPA or Secondary Lock by adding 40 Newton to the maximum
id 1d Locks PLR detect/correct Unseated Terminals force required to seat the device when all the terminals are located properly. 549
For terminals with 1.0mr wire, the engagement force to fully seat and lock the terminal shall be 20N max. Neither the conductor nor the terminal may The minimum force is 80 Newton for 2 1.5 Terminal size and 60 Newton for < 1.5 terminal size as apply.
2a Terminal-Connector Terminal insertion force to Connector ) buckle during the test, The Forward stop must 54.1.3
withstand a force greater than the force required to insert the . . . . L
terminal into its cavity. Terminal extraction force with secondary lock should met Delphi specifications
2d Lock Cavity damage susceptibility after attempting to close a secondary lock with unseated terminal(s). 549
For terminals with }1.0mm’wire, the engagement force to fully seat and lock the terminal shall be 30N max. Neither the conductor nor the terminal ocks (after closing secondary lock with unseated terminal) Note: Remove the force applied to secondary lock on test 1d and seat the terminal in its normal position, seat the o
3a Terminal-Connector may buckle during the test. The Forward stop must 5413 secondary lock and verify that terminal retention meets the specifications 10a thru 18a.
withstand a force greater than the force required to insert the o
terminal into its cavity.
10d Locks 60N Max with terminals installed 54.54
Terminal-Connector Terminal Size Primary Lock only (N Min) With Secondary lock (N Min) PLR/TPA Insertion force (from pre-stage to lock)
10a 11d Locks 15N Min without terminals installed 54.54
Terminal-Connector 050 20 30 Delphi
11a Terminal-Connector 064 30 60 5414 12d Locks TPA Insertion force (from insert to lock) 60N Max with all terminals installed 5.4.54
12a Terminal-Connector Terminal retention f c ) <1.5 45 70 5414
erminal retention force on Connector .
13a Terminal-Connector <28 60 100 5414 13d Locks PLR/TPA Extraction force (remove from pre-stage) 25N Min 5454
14a Terminal-Connector <4.8 60 100 5414
14d Locks B0N Max (with terminals installed in all available cavities) 5454
15a Terminal-Connector <6.3 80 120 5414 18N Min e
- PLR/TPA extraction force (from lock to pre-stage)
16a Terminal-Connector <9.5 100 150 5414
- 15d Locks 18N Min after initial removal 5.4.54
17a Terminal-Connector >9.5 100 200 5414
. . — . . . . ; ana: The TPA/PLR or Secondary Lock must not seat in its final position with an unseated terminal(s).
) Terminal/Cavity Polarization (do not allow incorrect orientation of terminal on For any Non symmetrical designs: ; ; ; : : . : "
20a Terminal-Connector y ( the connector) Terminals inserted in any incorrect orientation shall not fit or lock inte a connector cavity beyond the isulation wings (grips) or cable seal at a force 1.5 5.4.10 20d Locks Insertion force PLR/TPA with one or more incorrectly oriented terminals Note: Close PLR/TPA or Secondary Lock by adding 40 Newton to the maximum 549
times the normal insertion force, 15N, or the column strength of the largest applicable wire size, whichever is greater. assembled force required to seat the device when all the terminals are located properly.
The minimum force is 80 Newton for 2 1.5 Terminal size and 60 Newton for < 1.5 terminal size as apply.
) ) ) Terminal should not move or rotate excessively inside the connector cavity so that damage -
21a Terminal-Connector Terminal- Connector Cavity Fit could occur when Matting connection. Delphi 30d Locks CPA Insertion force (insert to lock position) N 60N l>/||n (W/c:)nnect(irs(,jur—mated) cPA 5454
Example: Female terminals should NOT bend or damage male blades/terminals. max wiconnectors mated (loose pc. )
, ) , , , 31d Locks CPA Insertion force (pre-stage to lock position) BON Min (w/connectors un-mated) 5.4.54
22a Terminal-Connector Unseated Terminals Design connectors with a feature to detect and/or correct partially seated terminals (like PLR). USCAR 12,E.10 22N max w/connectors mated
32d Locks CPA extraction force (lock to pre-stage position) 10N Min.; 30N Max 5.4.54
Terminal insertion into connectors: USCAR 12. E12
40a Terminal-Connector Terminal should not damage Connector seal (Matt seal) 1.- Should not cut or damage the matt seal Delphi!
2.- Should not left any Matt seal material on terminal or connector. 33d Locks CPA extraction force (from pre-stage position) 60N Min. 5454
Production crimps shall be tested, validated and approved per SAE/lUSCAR-21
1g Terminal Terminal Crimp Validation Performance Specification for Cable-to-Terminal Electrical Crimps based on wire size, 5186 40d Locks Lever retention force on pre-stage (shipping position) Forse to maintain on pre-stage (shipping) position, 50N Min 54.54
stranding, and insulation wall thickness.
If the Maximun Then the Minimun Contact Area must Typical Operator Hand Posture Uscar 25
2g Terminal Terminal contact protection Design the female terminal with hoocdosr;t:r;tr(c;t)lds, or sleeves to protect the electrical USCAR 12, Terminals 19 41d Locks Assembly Force is: be at least: During Assembly:
) ) o <22N Non minimum requirement One-finger press Uscar 25
Lever insertion force from pre-stage (shipping) to final stage (lock) -
Coining to ease insertion efforts and minimize the possibility of stubbing. The flat 42d Locks <45N 10mm x 20mm thumb/2 or more fingers press Uscar 25
3g Terminal Male terminals blades should have coining on the tip of the male terminal should not exceed 65% of the material or effective USCAR 12, F4
blade thickness. 43d Locks <75N 10mm x 35mm Two thumbs or palm/heel of hand press Uscar 25
Design the terminal and seals to prevent individual cable seals from moving along the wire and away
1h Terminal-Cable Seal Cable Seal retention on terminal crimp from the terminal during assembly a.md handling {Seal must stay within USCAR 12,C4 Secondary Lock (TPA, PLR, etc.) should not overlaps with terminal )
the crimp) 50d Locks A ) e Should not overlap Delphi
when terminal is at final assembled position into Connector
Terminal and connector cavity design should avoid ability to insert an terminal (within the
. . . . same Connector). Any incorrect terminal insertion shall not fit or lock into a connector cavity beyond ] Components (with positive retention force. like Connector Clips. Cover. etc.
1b Connector Connector with mixed terminal designs the insulation wings (grips) or at a force 1.5 times the normal insertion force, 15N, or the column Delphi le General P ( P : ' Ps, ,ete) 60N Max 5.4.54
: o ) X Insertion force
strength of the largest applicable wire size, whichever is greater.
- - - - - - Components (with positive retention force, like Connector Clips, Cover, etc.) )
2b 1o 1 Connector Family desians indexin Connector Family design should have an index to differentiate physically between each connector Delphi 2e General Retention force 110N Min 5454
onnector y 9 9 part number within Connector family or series.
) . Connector should have open access for Terminal/wire assembly. Example: Lever should not be ) Test 10 connection system, 3 times each one with parts except cable and terminals. Drop from a 1m
3b Connector Open access for wire/terminal assemby obstructing terminaliwire plugging area. Delphi 3 c tion drop Test distance the connector to a hard surface, change orientation to expose all parts. The device under 548
€ General onnection drop Tes test must not show, any evidence of deterioration, cracks, deformities, etc. taht could affect their o
Design connectors with a shroud to completely protect seals and connector seal surfaces. functionality. This test evaluates the ability of the connection to withstand impact due to dropping on a hard surface.
b Connector Peripheral Seal retention on Connector De5|gn.connectors with a seal r.etalnlng featur(-? so it p.revents bu.nchlng rollover or USCAR 12, C586
excessive movement of the peripheral seal during mating, un-mating connectors and . )
connection handling overall. 4e General Components attached to connector should have a Contrasting color Attached parts to connector (Connector seal, secondary locks, PLR, CPA, Matt seal, Cable seal, etc.) should have a contrasting color to the connector USCAR 12,E, F
- . Blocked cavities on connector should support 30N min applied directly to the cavity. No . All connection systems parts should be free from Mechanical Performance Exterior Shall be free from detrimental cracking, rust, play, flaw. .
b Delphi ’ ’ ’
5b Connector Retention of Blocked cavities on Connector damage or plastic removal should occur. p 5e General defects. deformation, flash and/or other defects; this prior and during usage. Delphi
10b Connector Connector to Connector matting force (with all contacts installed) 75 N Max or Acceptance criteria defined on USCAR25 Table 4.1 Uscar 25 6e General Service an Repair Connection systems components should be serviceable and repairable without functional damage Delphi
11b Connector Connector to Connector Un-matting force 110 N Min with locks (lever) enable except CPA 5.42 Components requiring assembly to Connector, incorrect orientation All components requiring assembly to connector (like Cover, TPA, Clip, CPA, Lever, Housing, etc.) shall not be incorrectly assembled (incorrect )
7e General revention test orientation) by hand or minimum mis-matting force of 150 N or 3 times the normal assembly force. Delphi
_ _ " _ _ . ) _ p This is NOT applicable for symmetrical designs.
125 Connector Connector (or Housing) to Connector Miss-mated The connection system must withstand either a minimum mis-mating force of 150 N or 3 544
i ti th 1 tor t ct tting f ith all tacts installed o . . - . .
Prevention test. imes the normal connector to connector matting force {with all contacts installed) 1 Testing Equipment capability of providing a constant Velocity 50mm/min Delphi
20b Connector Cavities Terminal insertion direction Provide all cavities in the same direction of terminals insertion. If not, terminal and connector cavity Delphi
should avoid attempt to plug on any incorrect orientation. of Testing Accuracy of measurement <0.05% Delphi
21b Connector Terminal Forward Stop Must provide a terminal forward stop that suEpolzs a force of 50N minimum or the biggest wire size 5.4.1 .
uckles. 3f Testing Tolerance for all tests +10% Delphi
Provide access for the harness fixture continuity probe in the connector housing assembly.
220 Connector Access for Electrical test Accelss mu;t locate cgrrect final p03|t|or1 and orientation of terrmnal into ponnector cay|ty. USCAR 12, E.14 Notes:
If there is particular requirement for Electrical Test of the connection, supplier must provide all
related information to Delphi.
Red & Bold Text denotes changes compared with previous Revision Date
30b Connector Housing Inserting force 24N Max Honda HES D 3217-99A USCAR can we used as reference on how to perform each test.
SAE USCAR-2 Revision 5 November 2007
. . SAE USCAR-12
31b Connector Housing Retention force 49N Min Honda HES D 3217-99A SAE/USCAR-25 Revision 1 September 2008
Honda HES D 3217-99A Rev 2
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