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Abstract

This research focuses on rebounded phenomenon of SLR camera internal mirror and clarifies the property of rebounded
phenomenon by measuring rebounded angle of mirror models that body part and mirror part bonded. Bonded mirror model
supported at experiment equipment is fell freely from horizontal position and collided with the stopper model fixed below 45
degrees of mirror models. Behavior of mirror mode! is measured by laser displacement sensor and the maximum displacement
amount is registered. In the experiment, parameters are stopper position, mirror model materials, kinds of adhesive tapes used
when mirror model is bonded and bonded conditions of adhesive tapes. As a result the property of rebounded amounts have
relationship with stopper position, kinds of adhesive tapes used when mirror model is bonded and bonded conditions of
adhesive tapes.
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(b) The internal mirror (c) Figure of mirror disassembly (Left: Body part Right: Mirror part)
Fig. 1 Internal structure of SLR camera



Before taking a photograph When the shutter button is pressed Afier taking a photograph

Fig. 2 Moving mirror system
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(a) Body part

Bolt Double-sided tape
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(b) Mirror part

Measurement point
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(c) Bonded mirror model
Fig. 3 Mirror model
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(a) Outline of experiment equipment
Fig.4 Experiment equipment
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(b) Measuring method



3. ERER

3:1 S5—ETILOMR, R by/i—{iiléRhEY ROMEY

LT—ETIVOMENER Ny _A—IBIZH L THHUIRY BIZED L 5 e EA RIEL TO D DONER L.
R 5 3EMRT 57 —ETAOMET — 7 OISV I EEZ R b0 BT L ARBIR e 25 L 51T,
VT AEET —FORE S, BRIZIREFENEBOBLZ/Z L2 L RABRICL T HiTE. B
6~K 8 IIME T — VORI LICNTELIEEI T—ET VDR by 3—LBICHT 28kR Y BELERT
&7 7 712358 LTV BBk Y BREIE, R b oS~ (BAEGEIZE-S< I2oh, iR BRKEL e
BaRsHsZ L ThHhad. K6, T2RDE, 2 T—HWERT A HBOMENEDLD LBEY BDOYS T 7 ORITED
FEHTICETT3EMBHZZ EBbhs. £, 6D 1.2mm 7 — 7 TIIRT 4 85 Al OFNRRT 4 5B Br &
D b 2RIICBkIR Y BAVN S R BERNROND 8K 7 D 033mm 7T — 7 DFA T, IT—ETNVOME
ICHARERZIIR NN XM, K8 TRWTHhD I T —EF /L0 YY BHIZIERUELERLTE
D, IT—ETNOMEORABEDLEDENVIR OGN 2otz TOXIICHET—7ITLY 2 7—FF )LDk
TR BT RIETRT A—F —RRBRoTWAH I ERbholz. ZhiEI 7 —FE T ANERT HEORE S
BT —TICLVEDLDEEZOND. TOZLEHENPDDT-D, " AV~ RKI AT TRy —FREDI T
—ETFNVEBEL. T2LI7—FEFN0IT7—HOBEBEBHOKRE IABIR D BICKELY RIETZ 03D
Mmote, T—7NREL, IT7HORMPKEL RIBAICEIT—ETNVOENHREZRITL TS EEL
LNDEBRT—TRHENGEITIL, I T—HOBIIVNEL, RFAHE—ETRBIL, I T7—EF/LOMEDHE
HADHITITEBRICAR-S>TWEEEZLNDS. Lo THET —7OMEDHRASORYOEBOFEICHET —
TOEEPBERL TS EEZLNS.

,, 46.15
e 28.15.
o)
*> i " 6
(O | — |G
w 2
ci ci
b :wau
. | 15.15
59.15
. .

Unit : mm

Fig.5 Bonded condition
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Fig.6 Rebounded angles of mirror model with 1.2mm tape
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Fig. 7 Rebounded angles of mirror model with 0.33mm tape
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Fig. 8 Rebounded angles of mirror model with 0.17mm tape
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Fig.9 Comparison of mirror models with three tapes and without mirror part
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Fig. 10 Bonded condition (1.2mm tape)

W W N
< v ©

N
w

Angle |deg|
[o— 3]
w (]

=

wn

V) 4 8 12 16 20 24 28 32 36 40
Stopper position [mm]

Fig. 11 Rebounded angles of mirror models that changed bonded position (1.2mm tape)
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Fig. 12 Bonded position (0.17mm tape)

E=S
f=g

Angle |deg|
— — N N (8] [9¥]
o w [=] W = W

(¥

0 4 8 12 16 20 24 28 32 36 40
Stopper position [mm]

Fig. 13 Rebounded angles of mirror models that changed bonded position (0.17mm tape)

4. ®BE

AHRTIE, —RL7HATHEBI 7 —OBIGE Y Bt AT 1D FREBEIIRT A 82 7 520

DEDEIIF—ETNEETNVERDIDHIZ, MET —72ZACTERL, BRiRY) RRII OV TRE L
FERELUTIORT.

(1) A by _A—ENEEEECTI IO T, BiR) BAKE L 22510 H D

(2) ITFT—ETNOMEDHASOEOEEBORRICHRT —7OEENPBFZL TV EELLND

(3) EE 12mm, 033mm OFHET —7 % AW 5EBk0R Y &0l Sh, B X 0.17mm & AVzi5E
kIR ) EAMHI &SN, RT 4 EOAHD 1 Kk & Btk EXIZEAERICIZRES



@ BEVFHIAIBIIBERIE D B2 RO ZEER/NTA—F—Th 5
5. BHER

WAKE, FEIEM, —RLV 70 A TR T —ETNVOERREES) - BkiiR Y & (BHE3R SR FHFHR
DEREFLEBOFE), AR FESIRICE CHE, Vol. 79, No. 801(2013), pp.345-356
Matsumoto and Hirashima, Vibration Behavior and Rebound Angle on the Collision of Mirror Models inside a SLR Camera,
Journal of System Design and Dynamics, Vol. 7, No. 4 (2013), pp393-404 ‘
Matsumoto and Hirashima, Suppression method for rebound amount of the internal mirror model of an SLR camera,
Mechanical Engineering Joumnal, Vol. 2, No. 3 (2015), pp.1-13



