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Abstract: The principle of laser-adjusting and the method of laser-measuring were described and ap-
plied to adjust the gaps of one model relay. A plenty of tests and measurements for adjusting relay’s
springs by laser beam were finished. After data analyzed, several results were summarized and shown
as follows: the laser-adjusting quantum % is in linear direct proportion to the distance x, between
measuring point and adjusting point, and the formula can be expressed by h=+kx,. The laser power P
and the irradiation time ¢ are approximate parabola relation curves to adjusting quantum h. The stron-
ger the power P and the longer the irradiation time ¢, the bigger the quantum A at the rise phase, But
when it is over the inflexion, the results are opposite. The experimental results also show that there is
no negative influence of laser-adjusting on the relay’s mechanical life. It is feasible for adjusting the
relay’s gap by laser beam when the laser power P and the time ¢ set equal each other. With combining

the test data of the relay’s gap. it is known that the gap of the most relays on the assembly line can be
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adjusted correctly after adjusting the settled spring only, which will be more efficiency in comparon of

laser-adjusting with manual-adjusting.

Key words: relay; spring; gap; laser-measuring; laser-adjusting

1 5 =

PR e 5 1 4k i 2, FEAMIE RO 8
BEREHEH g /N . (HREE /N AL Y 4 L 4%
HL AR Bl R B B SRR Ty K E & A E
SEANA W KN A i L TR g e
JE OGBS R B AT AR 42 il 1 P A I
FHAEHE— B dh B REAT 1T R A SOE A E
. B K A 45 R B EOE S AR RS H
it /N AR 9 48 L g B B A AR R A A T R
AT .

2 BAREREEREZMNZ

OB IE J2 K BE 2 o B2 4 v 9 9 O TR
S A BN Y 4 T A AL A IR AL
2 100 ik 18] T3 » HLAE AR O A T P T R /AN —
8 il 2 A 1y B AR T B AN I R BT R
(¥ 25 T8 o AT 325 ) doe 26 (R RG IE AR

P 1T 7% DA O A I 5 A T 0 i S
Pl o B — i 8] 5« SO A R I A1 R T
AE Y I3 — Ui 75K IE 22 BRI A S A 3
HREHANE . — B2 R0, %R LR iR
LN DN R (FRZ O IE B k) #
SEI R AR B L

BOLKIERT FOLIE R Holx, yr#3)

WOLHTHE
1= I R WO L R ) R R
- WO L A WO G ok ) P

1 ok 50 &R
Fig. 1 Sketch of laser-adjusting and laser-measuring
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Fig. 2 Photo of relay and direction of laser-adjusting
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Tab.1 Measuring data of adjusting quantum h

for moving & settled springs

% 2, /mm 10 13.5 15 20 25 30 35 40

AR 0.086  0.120  0.185  0.256
S P=25W
~ 0.109  0.153  0.226

b t=11 ms

S 0.070  0.115  0.145
h/mm  p—25 w

t=5 ms 0.062  0.093 0.127  0.160

L&A =11 ms) 2. §%HH (=5 ms)
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Fig. 3 Distance x, vs adjusting quantum A
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Tab. 2 Testing data of adjusting quantum h vs

laser power P(when t=10 ms)

iz el

] 30 40 50 60 70 80
# P/W
R IEH 0. 040 0.173 0.384 0.165
h/mm 0.088 0.242 0. 300
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Fig. 4 Laser power P vs adjusting quantum h
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Tab. 3 Testing data of adjusting quantum h

vs irradiation time ¢

B R
SRR pago P=30 P=30
/mm
, x, =15 Xy =25 a2 =35
i8] #/ms

3 0.072 0.119 0.175

5 0.082 0.171 0. 200

7 0.108 0.188 0.273

9 0.120 0. 204 0.281

11 0.141 0.220 0.294

13 0.146 0.239 0.324

15 0.143 0.228 0.313

17 0.141 0. 206 0.271

19 0.115 0.193 0.239
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Fig.5 Irradiation time ¢ vs adjusting quantum h
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Tab. 4 Contrasting results of mechanical life test for relays
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Tab.5 Measuring data of 4~ when x, =10 mm and

the irradiation times n when A=0. 15 mm
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