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A Study on the Safety Estimation of Wiring Connection Connector Manufactured
by Housing Type
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Abstract - The purpose of this study is to evaluate the safety of a wire connector fabricated for the effective
installation of a lighting fixture including its contact resistance, insulation resistance, withstanding voltage characteristics,
etc.,, and to provide the basis for the analysis and judgment of PL(Product Liability) dispute by presenting a damage
pattern due to a general flame and overcurrent. This study applied the Korean Standard (KS) for the incombustibility
test of the connector using a general flame and performed an overcurrent characteristics test of the connector using
PCITS (Primary Current Injection Test System). The contact resistance of the housing connector was measured using a
high resistance meter and the insulation resistance was measured using a multimeter. In addition, a supply voltage of
AC 1500V for testing the withstanding voltage characteristics was applied to both ends of the connector. Measurement
was performed on 5 specimens and the measured values were used as a basis for judgment. Since the connector is
fabricated in the form of a housing, it can be connected and separated easily and has a structure that allows no foreign
material to enter. In addition, since it has a structure that allows wires to be connected only when their polarity is
identical, any misconnection that may occur during installation can be prevented. When the incombustibility test was
performed by applying a general flame to the connector, it showed outstanding incombustibility characteristics and the
blade and blade holder connected to the housing remained firmly secured even after the insulation sheath (PVC) was
completely destroyed by fire. In addition, the mechanism of the damaged connecting wire showed a comparatively
uniform carbonization pattern and it was found that some residual melted insulation material was attached to both ends.
In the accelerated life test (ALT) to which approximately 500% of the rated current was applied, the connector damage
proceeded in the order of white smoke generation, wire separation, spark occurrence and carbonization. That is, it could
be seen that the connector damaged by overcurrent lost its own metallic color with traces of discoloration and
carbonization. The contact resistance of the connector at a normal state was 2.164mV/A on average. The contact
resistance measured after the high temperature test was 3.258mV/A. In addition, the insulation resistance after the
temperature test was completed was greater than 10GQ and the withstanding voltage test result showed that no
insulation breakdown occurred to all specimens showing stable withstanding voltage and insulation resistance

characteristics.
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(a) holder of connector

(c) Photograph of wire connector
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Fig. 1 Photograph of wire connector for lighting fixture
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Fig. 2 Measurement of contact resistance of wire connector
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Table 1 Contact resistance before high temperature operation
test of connector

Terminal AE% A, R, [mV/A]

number #1 #2 #3 #4 #5
01 1.45 2.64 2.20 2.55 1.25
02 2.13 2.37 1.45 2.83 1.98
04 2.13 2.15 2.59 2.07 2.69

7 1.90 2.39 2.08 2.48 1.97

z A

5 3 10.82 + 5= 2164 [mV/A]

2% AdE 312 AlFe] gud Fo HF AYE
5745 Aot & AlFY 2% 105CeIH, A7 Al
He 16 Altelth, AlELe BE dxE AEE A48 &
WF At 250V, AF 15AE FHE & F5 2o T
28k o), & Aol gmE AES F84 Wil §l
ofef 3tM, HFH AL &8 g 6mV/A B} AHojof gt
AF A AYEY 1L T AE T AHF AL
3.258mV/AR ZAHAL BF 4353 AS & F At

B 2 AHYEe 12 S AY T HE NE

Table 2 Contact resistance after high temperature operation
test of connector

Terminal A& Ag, R, [mV/A]

number | #1 #2 #3 #4 #5
01 2.37 | 2.85 | 5.07 | 2.83 | 251
02 299 | 264 | 568 | 2.93 | 4.57
04 277 | 2.80 | 3.81 | 2.35 | 2.73
BTy 2.71 2.76 | 4.85 | 2.70 | 3.27

A A
o

16.29 =~ 5= 3.258 [mV/A]

oY 3 AYEe] Ad AF Z42 A8 vhehd 44
Aol Agel A8 509 Ad AY 542 A% A
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Fig. 3 Measurement of insulation resistance of wire connector
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Table 3 Insulation resistance before high temperature operation
test of connector

Terminal <A A, DC 500[V]

number #1 #2 #3 #4 #5
01-02 | >10GL | >10GR | >10GQ | >10GR | >10GQL
01-04 | >10GL | >10GR | >10GL | >10GR | >10GQL

02-04 | >10GQ | >10GQ | >10GQ | >10GL | >10GR
g | >10GR | >10GQ | >10GR | >10GQ | >10G
a - 5= 10 [Ga] o4
9 50 + 5= 10 A

275 100MQEH §-473t3lth. & 5
AdE el e T2 AFE 8k7] el o
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2

o > rlr T

I 4 F9Ee T2 S AY F HA Ag
Table 4 Insulation resistance after high temperature operation
test of connector

Terminal A A&, DC 500[V]
number #1 #2 #3 #4 #5

01-02 | >10GR | >10GL | >10GR | >10GL | >10GR
01-04 | >10GR | >10GR | >10GR | >10GR | >10GR
02-04 | >10GR | >10GR | >10GR | >10GR | >10GR
% 7 | >10GR | >10GR | >10GR | >10GR | >10GR
A A

9 50+ 5= 10 [GQ] °]/
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oA del wt7F BAsA] @gkal bdE 54E& UEhde
208 FlE ).

ad 5% 9 el s adE AdE A AR
S HEhd Zlolth dd8 e e Auk siglel )%k H9



T
0
09
]
T
o
C
@
>
«Q
_‘
<
e}
o
Hu
-l
2
I
=
rx
2
[N
N
g
m
lo
e
12
0%
[0
£
2
B
ro
2
Bl

Trans. KIEE. Vol. 59P, No. 4, DEC., 2010

H o] AA ARl dAES] e &850 AES
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Fig. 4 Withstanding voltage test for wire connector A2 sere] dA7)7F wAlEda, a8 6(b)E Ao wr
A BlEe] AR A el EAelA EElE As &
E SR a2 S MY 8 HEY AE 4 Ak 28 6(0% HE® 97 AdeaA 223 47
Table 5 Withstanding voltage test before high temperature 2 Zulsl Aayt AP 4 = gut 28 6(dE A
operation test of connector (PVO)] @8] 2eten A2 F4feh Aol dolsle
Terminal W A <, AC 1,500[V] A Aol S, b stel o) Add dd AMEHE =
number | #1 #2 #3 #4 #5 & aLfre] Aol §lojR|al g 9 ghsle] d& Fo| Ay
01-02 OK OK OK OK OK = AE SAR Wt % AR obdA e H7]A a9
01-04 OK OK OK OK OK AR ofd =] F-o] ARlAAe] 7ed Flojth
02-04 OK OK OK OK OK
x 6 FUES 12 S AY = UL AlE
Table 6 Withstanding voltage test after high temperature
operation test of connector
Terminal W A ¢t AC 1,500[V]
number #1 #2 #3 #4 #5
01-02 OK OK OK OK OK (@) Smoke occurrence
01-04 OK OK OK OK OK
02-04 OK OK OK OK OK
(b) Separation of wiring
(b) Photograph after combustion
a3 5 2fF o olall AEE FHUE M A
Fig. 5 Photograph of connector damaged by external flame
24 FMRITFAKSY ddd AR Ee A4l
a9 5(@e - Ee kst AAT Fo x7] AA A
Aoz slado] AAt EAld Bito] QoA Axs} AAFH (d) Chared connector
AoR Hol Aol 95 o FRIFUTE 17 5(b)e 8 6. LT 2s) AEE HUYE S AMX AR
2R 3ldo] AAZE FFEe] HA FE(PVC)o]l &HF| 24 Fig. 6 Photograph of connector damaged by overcurrent
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