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108-5121
Product Specification

Locking Arm Connector

—
o
i 1. Scope :
l .
% This preoduct specification covers product performance requirements and
- test methods of Locking Arm Connector.
4
z 2. Product Part Numbers and Descriptions:
4
ol

The products of the following part numbers shall be governed under this
product specification. ’

Part Numbers Lescriptions
170275-1 2¢ Lanceless Pin Contact )
;:13 © l70294—l 1] 1" t 1 _
tz 170280-1 2% Pin Receptacle Lanceless Assemblvy - f
Ej‘; 170295_1 " 1] " 1" il I I
O 172002-1 thru -7 22-Pos. Cap Housing Assembly { Conventional Type)
172003-1 thru -7 13-Pos. Plug Housing (Conventional Tvpe) K

172{]04-—1 Thru -7 S-Pos. Plug Housing (Conventiona]_ TVD(—E)
z & 178981-2,-5,-6 22-Pos.._Cap Housing Assembly (Double Lock Tvpe) |
g3 | 1789762, 5.-6 __ | 13-Pns. Plug Housing (Double Lock Type)
Gz | 178977-2, -5, -6 9-Pos.. Plug Housing (Double Lock Type)
2 = |_178978-6 _22-Pos.._.Cap_Housing.Double Lock Plate . _
=R | 178979-6 13-Pos. Plug Housing Double Lock Plate -
178080-6 9-Pos. Plug Housing Double Lock Plate F

3. Definitions of Nomenclature:

3.1 Coniact:

3.2 Housing:

-
12

For the purpose of this product specification,
shall apply.

Contact 1s made of brass strip with or without pre-tin plating,
Copper Alloy No. 260 of ASTM B 36,

the following definitions

Flectrically conductive metallic component members of connector.

Electrically insulated plastic member that encapsul ates
contacts in housing cavities. In this product line, Llwo
types of housing are available for each contact position
number configuration., The one is conventional locking
type housing, and the other has double locking device to
ensure secure holding of contacts in housing that can be
set in effect after loading contacts in housing cavities.

3.3 Connector: A connecior is an assembly of a housing and contacts, where
all contact positions are filled with wire-crimped conlacts
accerding to the designated manner for the purpose.

In this preduct line a cap heusing connector and a plug
housing connector are used.

L. Material and Finish:

4.1 Contact:

Housing and Double lLock Plate

tlousing is made of molded 676 Nvlon resin.
Double lock plate is made ot PBT resin,

conforming
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6.
6.1

7.1

Praduct Desigﬁ Feature, Construction and Dimensions:
Contact:

Product design feature, construction and dimensions of contact shall be
conforming to applicable product drawing{(s}. All the pin and receptacle
contacts shall be capable to mate regardless of wire sizes.

Housing:

Product design feature, construction and dimensions of housing shall be

conforming to applicable product drawing({s). Housings shall be provided
with polarizing device to prevent mismating, locking mechanism to secure
mated pair of housings and locking arms to retain contacts in connector

cavity positions.

Rating and Applicable Wires:
Temperature Raitng:

Temperature rating of this connector shall be within the range of
-30 thru +105°C. The operatingtemperature includes ambient temperature
and temperature rising resulted from energized current during operation.

Applicable Wires:

Contact . . . . . Insulation
V t

Part No. Applicable Wire Sizes and Combination Diameter (mm)

Shown. in square millimeters and AWG

- = 2
0.5, 0.83, 1.25 and 2.0 mm 3
‘ O W

(#20), (#18), (#16)  (#14) ne rare
———
170279-1 Or 2.2 ~ 3.bmm
170280-1 0.3+0.5, 0.5+0.83, 0.5+1.25mm2

(#20+720), (#20+#18), (#20+#16) _

Two Wires

0.85-0.85, 0.85+1.25mm2

(#18+#18), (#184+#16)
170294~ 1 0.3, 0.5 and 0.85 mm? :

- " ; . 0 W 1.5 - 2.
1702951 (#22), (#20), (#18) ne Wire 3 Bem
Performance Requirements and Test Methods:
Performance Requirements:

When tested in accordance with the test methods specified in Para, 7.2
and test sequence specified in Para. 7.3, product shall show performance
capability conforming to the requirements specified in Table 1.
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108-5121

MUMBEFR

Test Item

Contact Performance
Reguirements
(Initial)

Connector Performance Requirements

(Tnitial) ‘ Afterigég?%énmental
Test Conditioning

-

Confirmation of Product
(Para. 7.2.1)

Products shall be conforming to applicable drawing(s), and
free from defects such as cracks, damages, rattling and loose

of parts, rust and fusion that are detrimental to connector

functions.

Customer
Release

S SECOH Y
CLASS R IEATIN

Abit C

Insertion Force - 2N 9-Pos. 88 ﬁ ( 9kgf) ?ax7
Connector & Contact (0.3 - 1.2 kgf) 13-Pos. 118 N {12kgf) Max.
(Para. 7.2.2)
Extraction Force 2 - 12N 9-Pos. 17 - 88 N (1.8 - okgf)
(Para. 7.2.3) (0.2 - 1.2kgf) 13-Pos. g5 - 118.N (2,6 - 12kgf)
ffggifgﬁéﬁﬁ Resistance ” 3.0m% Max. 6.0ms (Max. )
(Para, 7.2.4)
Termination Resistance -
(Para. 7.2.5) s .3.:0mV/A ‘Max. 6.0mV/A Max.
%;sulat;c; §?51stance ) LOOMO Min.

ara. 7.2.

Current Leakage
(Para. 7.2.7)

3.0 mA Max.

Handling Touch at

Insertion/Extraction No abnormal sticking touch that resglts detrimental atfection
{Para. 7.2.8) to assembly work shall not be perseived.
) N llkgt)
crimo Tensile St on mm= W AWG) Min. | Min. .
rimp Tensile reng J =
. Faz -
(Para. 7.2.9) ) [7e2h 49 | (5)
0.5 (7200 . 88" { g). :
0.85(718f 127 { (1q)
1.25[F16)‘-1?7 {+8)
2.0 {(#1&) 265 | (27)
Contact Retention Force —r Main lance only 59N (_6kgf) Min.__. |
{Para. 7.2.10) Total Devices 98N (10kgfy Min.
Housing Retention Force / g8 N {10kgf) Min.

{Para. 7.2.11)

Current Cycling
{Para. 7.2.12)

"Kojiri'" Resistibility
(Para. 7.2.13)

Heat Resistibility
{Para. 7.2.14)

Cold Resistibility
(Para. 7.2.15)

Thermal Shock
(Para. 7.2.16)

When tested in ac--
cordance with test
sequence specified in
Tatle 4, respective
performance require-

s ments shall be met.
SHEET AMP AMP ( Japan?, Led,
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and Test Methods;{continued)

7.1 Summary of Performance Requirements
Eaal
o Contact Performance Connector Performance Requirements
1A Test  Item Requirements : Aft(Figal.l. cal
. it er Environmenta
% (Initial) (Tnitial) Test Conditloning
—
Vibration When tested in ac-
v High Frequency cordance with the
[
z (Para.7.2.17) ‘ test sequence
E —— — ecified in Table
z Physical Shock SP .
4, respective per-
(Para. 7.2.18) .
formance require-
) ments shall be met.
i Icing
2 5l (Para. 7.2.19)
o
o O
%‘3 Salt Spray
~ = (Para. 7.2.20)
&
= Table 1 (End)
x <
=
o
@i 7.2 Test Methods:
e 4
<o 7.2.1 Appearance:
Visually and tactually inspect appearance of product to see if abnormali-
ties such as cracks, breakage, damages, rattling and-loose of parts,
rust, fusion and deformation which are detrimental to connector functions,
are evident.
7.2.2 Insertion Force of Contact or Connector:
Tightly secure sample contact or connector to test on the head of tensile
testing machine, and operate the head to insert the counterpart to travel
with the speed at a rate of 100mm a minute in the directicn of mating
axis. When testing housings have a locking device, test with the device
set in effect.
7.2.3 Extraction Force of Contact or Connnector
Tightly secure a pair of mated sample contacts or connectors on the head
of tensile testing machine, and operate the head to extract a half of the
mated parts to travel with the speed at a rate of 100mm a minute in tLhe
direction of working axis. When testing housings have a locking device,
test without the device set in effect.
7.2.4 Termination Resistance(Low Level):

Low level termination resistance of mated pair of connectors or contacts
is measured by applving closed circuit.current of 50mA maximum at open
circuit voltage of 50mV DC maximum across the probing points 73mm apart

from outer end of wire crimps both sides (between Y and Y') after forming
a test circuit as shown in Fig. 1. ‘ '

Low level termination resistance is obtained by measuring millivolt drop
of the circuit after deducting the resistance of a 130-mm long wire used
for the circuit. Mesurement shall be done on thé positions one after one.

SHEET ﬁMP AP (_Japun_\;‘, Lid
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7-2.5

7.2.6

Housing

E

rowver

positions one after one.

Source

Fig. 1

Termination Resistance:

Insulation Resistance:

£ kr

1 + ?\ ?\‘+ =+ ;r—
CAVAVAVAVAY

Fm b mf e b — bt -t +—+

B i s B R

pp———— A |

Fig. 2

Measurement shall be

Test Circuit for Termination Resistance

Termination resistance of mated pair of connectors or contacts is measured
by applying closed circuit current of 1 A at open circuit voltage of 12V
DC flowing through the circuit.
between Y and Y' which are 73mm apart from wire cimps
temperature of test circuit becomes stabilized in the
The probing points Y and Y
be soldered after removing insulation to provide uniform current flowing
density at measurement to obtain stabilized reading.
reading, termination resistance of 150mm-long wire shall be deducted.

done by probing
hoth sides after
manner to test
on the wire shall

From the measured

Insulation resistance of mated pair of connectors shall be measured by
applying test poiential of 500V DC_.beteen the adjacent contacts and between
the contacts and the ground as shown in Fig. 2.

% } Measuring Apparatus

Between Adjacent Contacts

Measuring Apparatus

Between Contacts and Ground

Measurement of Insulation Resistance

: v g
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T.2.7

?-2.8

7.2.9

7.2.10

11

Current Leakage:

Mated pair of connectors shall be tested for current leakage by measuring
between adjacent contacts under energized potential of DC 12V as shown in
Fig. 3, after exposed under temperature-humidity test conditioning in

the test chamber where 60 iSOC with relative humidity of 90-95% is main-
tained.

t o+ + 'TIT + A
\<>/' //\<;%' ’>( J
f
’ s 4 ¢
, \ ! ‘\’\\ ' \ /
+ 4+ k4 e
- el I, L=

12V

Fig. 3 Measurement of Lurrent Leakage

Handling Touch at Insertion/Extraction:

Connector mating and unmating workability is checked by handling contacts
and connectors to mate and unmate repeatedly as simulating assembly work
in production processing. In this test, check to see if abnotmal touch
which may result pain on assembler's hand or excessive fatigue, is
perceived,

Crimp Tensile Strength:

Fasten a 100mm-long wire-crimped contact onto the head of tensile testing
machine, and apply an axial pull-off load to the crimped wire by operatng
the head to travel with the speed at a rate of 100mm a minute. Housing
retention force is determined when the wire is broken or is pulled off
from the wire crimp.

Contact Retention Force:

Insert an on-wire contact into housing cavity, which is crimped on a 100mm
long, 0.85mm? (#18) wire or greater. Fasten the connector assembly onto
the tensile testing machine, and apply an axial pull-off load to the end
of crimped wire by operating the head to travel with the speed at a rate
of 100mm a minute. Contact retention force is determined when the contact
is dislodged from connector cavity or wire is broken.

Housing Retention Force:

Contact-loaded and mated pair of connector assemblies are fastened onto
the head of tensile testing machine with locking device set in effect,
and apply an axial pull-off load by operating the head to travel with
the speed at a rate of 100mm a minute. Crimp tensile strength is deter-
mined when the connector assemblies as unmated or locking device is
broken.
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7.2.12 Current Cycling:

Te2.13

Contact-loaded and mated connector assemblies shall be energized on all
the contact positions with the test current whose intensity is obtained
by calculation from the data shown in Tables 2., In this test connectors
are energized for 10C-¢ycles,. --= éach cycle ¢onsisting of energizing
for 45 minutes with an interval of 15 minutes taken after this.

The test shall be performed in a draft-free test chamber.

Wire Size | Current Intensity Number of Coefficient of
e (AWG) (DCY  (A) 7 Positions Decreasing Intensity
0.3 | (#22) 7-0 1 1
0.5 | (#20) 11.0 2 -3 0.75
0.85{ (#18) 14.5 L - 5 0.6
1.251 (#16) 18.5 6 - 8 0.55
2.0 | (#1k&) 25.0 9 - 12 0.5
13 & Qver 0.4
Tables 2

Note: Applicable intensity of current is calculated by multiplication
of current value according. to the wire size used and coefficient

oi decreasing intensity according to number of connector positions
loaded.

"Kojiri' Resistibility:

Securely fasten a half of mated pair of comnector on a sturdy plate of
testing machine and one ¢ycle each of twisting and bending motion to give
forcing stress to mated pair of connector halves reciprocatingly in traverse
direction to connector mating axis at every 1 mm depth until the connector
halves are made unmated with the torque of 2N-m(20kgf-om(T) for 50 cycles.
This test conditioning is repeatéd in rightZleft direction in the same
manner for 50 cycles.

1 mm 7 ! i ) ! ]
Lﬁ__f__{ F——— - |

Cap Housing__ |“--—--+

|
|
b |

A8 O 7

Secured Tightly

Fig. &4 '"Kojiri" Testing
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Note: '"Kojiri" is a Japanese term, meaning the motions to give forecing stress
to a set of assembled parts such as connectors or contacts in mated
condition with the manner of twisting, bending and rolling, forcing in
the directions amiss to working axis, resulting detrimental affections
to the parts inveolved, especially deformation, breakage and damages as
usually seen in contact/connector applications.

7.2.14 Heat Resistibility:

Mated pair gf connector assemblies shall be exposed under heated tempera-
ture at 100 C for 2 hours in the test oven, and reconditioned in the
room temperature before measurement for the subsequent testing.

7.2.15 Cold Resistibility:

Mated pair of connector assemblies shall be exposed under chilled
temperature at -30°C for 2 hours in the test chamber, and reconditioned
in the room temperature before measurement for the subseqguent testing.

7+2.16 Thermal Shock:

Mated pair of connector assemblies shall be exposed under 3> cycles of
heat-cold thermal impact, each cycle consisting as follows, and recon-
ditioned in the room temperature tefore measurement for the subseqguent

testing.
Test
Test Procedure
Sequence
1 80 *s50C for 2 hours
2 Reconditioned in the room temperature within 5
minutes
3 -30 £3°C for 2 hours
4 Reconditioned in the room temperature within 3
minutes
Tahle 3

7.2.17 Vibration High Frequency!

Contact-loaded and mated pair of connector assemblies shall be series-
wired and mated as they are fastened on the vibration plate with the

lead wires in the manner as shown in Fig. 5. And vibration test condi-
tioning is applied with the accerelated velocity of 4hm/s2(4.5G) with the
sweeping frequency to recipreocate between 20 and 200 Hz. a cycle a minute
for 8 hours. During the vibration, the circuit shall be monitored for
occurence of electrical discontinuity greater than 1 microsecond.

Connector
Direction of

Eamn L Wire Bundles
Vibration

RSecured Both Ends

Vibration Tahle

f
- e 90 Mmoo S
FEET \ - .
{.r‘. IroX. ) SH"‘ -1 ﬁﬁ P AbF { depan™ Led
PP A il TORYS, JARAN

i 5 w ke 2 AEY
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7.2.18 Physical Shock:

742419

7.2.20

Contact-lecaded and series wired, mated pair of connector assemblies shall

- be tested on physical shock testing machine conforming to SAE J 377, by

applying low frequency vibration at 12.5Hz activated by the power driven
cam drop of 3.2mm onto vibration testing table which is. suspended by spring
tension of 26(0L31(N (27-32kgf) for 1 hour. During the test, the circuit is
energized with short circuit current of 1A, at open circuit voltage of 12V
DC as shown in Fig. 5.

The circuit shall be monitored for occurence of elecirical discontinuity
greater than 1 microsecond during the test.

Icing:

Aftér immersing mated pair of connector assemblies in boiling hot water
for 1 hour, place them in the test chamber where -30 £3°C is maintained
until drenching water becomes frozen to ice. When water is completely
turned to ice, replace to room temperature and recondition until ice is
melted to water again.

Salt Spray:

‘Mated pair of connector assemblies shall be exposed under 3% salt solution

spray for 2 cycles of conditioning, each cycle consisting of 24 hours
exposure with 1 hour suspension interval taken between the cycles, in
accordance with the test method conforming to JIS C 5028.

After completion of conditioning duration, linse the connector assemblies
with tap water and recondition to dry in the room temperature. for 1 hour.
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7.3

All the tests shall be

Test Sequence:

specified in Table 4.

conducted in accordance with the seguence

Contact
Group

Connector

Sample

Group

I IT

I11 IV

A3 VI

Confirmation of Product

Customer
Release

AP SECURITY

CLASSIFICATION

Insertion Force
{Connector & Contact)

Extraction Force
(Connector & Contact)

11

()|

i |

Termination Resistance
{(Low Level)

10

13-

11 10

%]
VU

Termination Resistance

14

-

10 « 3 11

11

Insulation Resistance

1

Current Leakage

Handling Touch at
Insertion/Extraction

Crimp Tensile Strength

o

Contact Retention Force

13

Housing Retention Force

Current Cycling

10

"Kojiri'" Resgistibility

Heat Resistibility

Cold Resistibility

Thermal Shock

Vibration
(High Frequency)

Physical Shock

Icing

Salt Spray

Table &
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8.
8.1

8.2.2

8.2.3

Quality Assurance Provisions:
Test Conditions:

Unless otherwise specified, all the tests shall be conducted in any
combination of the following test conditions.

Temperature 15 - 35°%

Relative Humidity 45 - 75%

Atmospheric Pressure 8.7x104 - 1.1X105 Pa
o (650 - 800 mmHg)

Tests:
Test Specimens:

All the test samples to be employed for the tests shall be prepared

in accordance with AMP Application Specification 114-5039, Locking Arm
Connectar, Crimping Requirements of, using the wires of the sizes and
composition specified in Table 6,

No sample shall be reused, unless otherwise specified.

Number of Samples:

Number of samples of each group used for the performance tests, shall
consist of more than 10 sets. of-samples for contacts and more than 2
sets for connector samples.

Applicable Wires:

All the wire-crimped samples used for the tests shall be crimped on
the wires specified in Table 6, in accordance with the AMP specified
crimping procedure.

Y}re Siz? Strand Composition Cross-sectional Area| Applicable
Nominal Diameter of} Number ol PR :
mm® | (awg)| & Strand Strands mm? CMA Specification
(mm?
0.3 |(#22) 0.26 7 0.37 733 Low Voltage
mobile
0.5 |(#20) 0.32 7 0.51 1,111
, - JIS € 3406
0.851(#18) 0.32 11 0.88 1,746
Low Voltage
1.251(#16) 0.32 16 1.28 2,540 Wire for Auto-
mobile
2.0 {(#14) 0.32 26 2,09 4,128

SHEET A_MP AMP ( Japan), Ltd.
TOKYQ, JAPAN
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9. Additonal Instructions for Handling Products:
9.1 Crimping Contacts:

Crimping contacts shall be performed in accordance with Application
Specification 114-5039, Locking Arm Connector Crimping Requirements of,
s0 as to maintain proper acceptability of contacts on housing and
stable performance of connector assemblies.

9.2 Tape Binding over the Wire Bundle:

Tape binding over the bundleed wires that are led out from connector,
housing shall allow appropreate slack in the specified portion next to
housing entry as shown in 6.

pm S0mMM g
Min.

€]

Mating
Surface

Wire bundle in this area must

remain slack being free from
tight bundling or clamping.

o]

< Cap Housing Wires

Taping
Mating T
Surface ..._.[:1_!———-—:;’"?1
N .
Plug Housing
Fig. 6
9.3 Extraction Tool:

When to remove contact from housing cavity, use AMP specified extraction
tool F/N 723905-1, in accordance with Instruction Sheet IS-081J.
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9.k

10.

Unmating of Connector:

When to unmate connector assemblies, aveid pulling off by wires,
lest it should result damages and deformation of contacts and housing.
Be sure to extract connector by gripping on housing.

Applicable Documents:

The following standards and specifications form part of this specifica-
tion to the extent specified herein.

JASO D 605
JASO 7101

JIS C 3406
JIS D 0203
JIS D o204
JIS D 1601
JIS ¢ 5028
JIS D 5500
114-5039

Autcomotive Multi-pole Connectors

Test Methods for Molded Plastic Parts

Low Voltage Cables for Automobiles

Methaod of Moisture, Rain and Spray Test fer Automobile Parts
Method of High and Low Temperature Test for Automobile Parts
Vibration Testing Method for Automobile Parts

Salt Mist Testing Method for Electronic Components:

Lighting and Signalling Equipment for Automohiles

AMP Application Specification, Locking Arm Connector,
Crimping Requirements of

: .“___.__ﬂ__z;
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