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Safety Estimation and Analysis Study of the Connector for Lighting Fixture Wiring
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(Chung-Seog Choi)

Abstract - This study evaluated the contact resistance, insulation resistance, withstand voltage characteristics and

insertion force, etc., of the wire connector used inside an integrated LITE WAY lighting fixture developed for efficient

installation. Since the connector connecting the lighting fixture’s internal wires is housed, it is easily connected and

separated and has a structure enabling a close-fitting connection. The temperature and time applied to the high

temperature characteristics test of the connector are 105 C and 16 hours, respectively. The measured contact resistance

of the high temperature tested connector was 3.258 mV/A, and its measured insulation resistance was greater than 10 G

Q All specimens demonstrated uniform insulation characteristics, which could be seen to be in good condition. From the

withstand voltage test results found before and after performing the high temperature operation test on the connector for

cable connection, it was confirmed that the withstand voltage characteristics between all terminals were good. The

insertion force of the connector connecting the internal wiring averaged 9.67 kgf. It was observed that the insertion

force between the plug housing and the female terminal, and that between the plug housing and the male terminal, were

0.680 kgf and 1.27 kgf on average, respectively.
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Fig. 1 Schematic diagram that display electrical connection
and contact resistance
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Fig. 2 Form of juncture of electrical connection department
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Fig. 3 Main structure of LITE-WAY Lighting Appliance
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Table 1 Standard and characteristic of LITE-WAY Lighting

Appliance
We | E 9 FACTD) =4E %)
%i‘ﬂ \;l - %‘Erl‘u]‘ﬁ_,
Doy R )
p vl
@ | Susx 35x5mm ARG
1~6 POLE 5] &=
714l E
® | 744 AC 250V, 15A 4% 8
CEE e SR
@ |9 &0 254 2] A
LR, Ear
5 | agax 6m_ 32W nLEE
W gz A9y | A7) 2A
e = u}/}ﬂ
® | WA RNW/2TE ==8 WALS: 959604}
a8 4= 2EET uR ode dddshe
A9 ¥ (connector) & HERL Aelvh I d(a)=

3H-9- (housing) = o] A= AYE
99 4= ZHblade)S LhERA AolT).
sdel sl glew, PVCE

Z+ato] (holder)©] ™,
Z}7ho] wjMe A

AR Wt dAn Berk st AnsHA
a gy

Aoz olgdel fo] Wisd F2E 7
WA Qd Adee 3 4
euidel Rse FF A%

Agel A" we 4y
FEFEEE 25~85RHE A A TH11]

(a) holder of connector

(b) blade of connector
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Fig. 4 Structure of connector for wiring connection
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£ 2v AAdEe aee] 2EHAE rbetr] Al
qEALTe SAHS 74°]E‘r AEAY A& 14 E(High
Resistance Meter, Agilent, 4339B)& o]&3lom, 5712
Almgs Adel A&t 49 "HEF Age Ed
2164mV/AS detdlon, 58 HEAFL 3mV/ARY
AA F450] Agoldtt. FAHE HEALL ot 2
T g o] &35kl At

T =

*dﬂﬂff}(&)
= ale AA (R, ) — Male YA (R,,,)

S
3

2 A dEo AHEHS HEXNE

Table 2 Contact resistance of connector of normal state

A& &5 A%, R, [mV/A]
HE
N

grd Mo w2 | 8| o #m | 5

<

01 145 | 264 | 220 | 255 | 1.25
02 213 | 237 | 145 | 283 | 198
04 213 | 215 | 259 | 207 | 269
3 it 190 | 239 | 208 | 248 | 1.97
2 A o

B 10.82 = 5= 2.164 [mV/A]

E 38 AdH 1 Agel fmE Fo YEAYLS
4% Astolth. meAge eE: 106Telv, AF
A7 16 ARolTh AWE RE @S Adz A4 F
WH A 250V, AF 15AE FFE L g5 x|
WA ek Aoy, 1 Algo] guH AFLE ETH Wy
glojob sl HE AEL 38 F 6mV/ARIF Hoof
Atk A9 A% AvEe 1 54 Y F AEATL
3258mV/AR ZAE 1L BT G5e AL o 5 9

AdE o] AAAY AL HE WE Multimeter, Fluke,
19)% olgglow, 5A9 Ang qyor dAsdrh 54
HEEe AUE Aojoln, Ak A7 50V 187k 17he

ol ZA skl

E 3 2 XMzlst o F4lE{el MEXNE
Table 3 After handle high temperature contact resistance

of connector

A8 4% A, R, [mV/A]
WE
Ej”]fg #1 #2 #3 #4 #5
01 237 | 28 | 507 | 283 | 251
02 299 | 264 | 568 | 293 | 457
04 277 | 280 | 381 | 235 | 273
3 2.71 276 | 485 | 270 | 327
;i‘ i_jl 16.29 = 5= 3.258 [mV/A]
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Table 4 Insulation resistance of connector of normal state

A5 A4 A%, DC 500[V]
HD
Ew
o #1 9 #3 #4 5
01-02  |>10GQ [>10GQ[>10G62 [>10GQ [>10G2
01-04 |>10GQ[>10GQ [>10GQ [>10GQ [>10G L
02-04 |>10GQ[>10GQ [>10GQ [>10GQ [>10G L
o7 [>106Q[>1069[>10G69 [>10G6Q [>10G9
’j‘g—%ﬂ 50 = 5= 10 [GQ] o] 4

oy 5= Wil dF AdE e WdYg A1#E (Withstanding
Voltage Tester, Kikusui, TOS8750, Japan)< 3] el
AAAZ T 4 HALS EHuld Apoldl A7FHG AC
1,500VE 187 FF39h KSolAMe #d 718 Ad
ol 4 A7t gle AL a8k At

a8 5 H{A AR FulE{o| L AlE

Fig. 5 Withstand voltage test of connector for wiring connection

X 5% HiA A48 AdEHe 1ue Tx AP A9
WHdeh AldE AAslel 4% AdeHolth AREE SE
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et % 62 X 59 U 279 Ao 2 &3
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Table 5 Withstand voltage test of connector of normal state

Al § aE T4 Y A
Huld .
qed s w2 | 8| m | o
01-02 g | A | B | B | AR
01-04 4| B | B | B | AR
02-04 4| B | B | BE | AR

544

E: 6 12 MzlE HUYEH Wy §A
Table 6 Withstand voltage properties of connector processed
high temperature

A& 12 52 Ay F
HoE
Huly
H} ] EE #1 #2 #3 #4 #5
01-02 AN B A BE | B
01-04 A | A A | B | B
02-04 R R S B e S < o S - -t
Iy 62 M A48 AYEY 498 (Push-Pull Gauge,

SHIMPO, FGN-5)& Al&st7] S8l gl AAAK et} AlE
ZAL A9E5E 20~200mm/mine] ™, A& S Push-Pull
GuageE ©1 &3 4A9=8E& A3t KSelAe etdyg &
Br]|ZEe 10kgf ©]aE A FoF gt}

a7 6 Hid AZES AU e AlH

Fig. 6 Insertion power examination of connector for wiring

connection
E 72 A AF AYE AdEES YERd 3lolH, 3
T 9.67kgfE ettt & RE AI87F 10kef ©]8tE ek
U 2oz Hol B4 J53d 2oz HAH )
i#* 7 i A28 F{dE ol Meld AlY Zo

Table 7 Insertion power test result of connector for wiring

connection
W #1 #2 #3 #4 #5 o3t
e
kaf] 9.85 9.80 | 9.85 | 945 9.40 | 9.67

¥ 82 Plug Housing® Female Terminal AFo]e] A<
g Alg 235 veRd Aolth Plug Housing®  Female
Terminal Atol9] AF9idE2 Hit 0.680kgfE YEFWNLH,
Plug Housing® Male Terminal Alole] Atgdee 4
1.27kgf= gl = T}
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Table 8 Insertion power test result between Plug Housing
and Female Terminal

gt= | Plug Housing - Plug Housing -
_ Female Terminal Male Terminal
hica [kef] [kgf]
#1 0.632 1.18
#2 0.653 1.27
#3 0.668 1.16
#4 0.774 1.27
#5 0.697 1.45
3 0.680 1.27
4.8 E
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