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Vibration Behavior and Rebound Angle on the Collision of Mirror Models inside a SLR Camera
(Measurement of Collision Behavior of Rotary Support Rectangular Plates)

Hiroki MATSUMOTO ™ and Masaki HIRASHIMA

“! Muroran Institute of Technology
27-1 Mizumoto-cho, Muroran, Hokkaido, 050-8585 Japan

This study deals with the rebound vibration characteristics of a SLR camera’s internal mirror model. The
mechanism of the mirror rebound phenomena is considered by using six types of rectangle metal plate models. In the
experiment, the behavior of vibration during the rebound phenomena is observed. The mirror models are supported with
rotational axis at long axis of the model. The mirror models swing down freely from the horizontal plane and then hit
with a stopper. Amount of rebound is measured by a laser displacement meter. The results indicate that the rebound
amount depends on the stopper position. The vibration behavior after the collision varies by stopper position. The
vibration after the collision depends on the deformation while in contact with the stopper at the time of collision. We
observed that when the amount of rebound is small, there is a tendency that the vibration after the collision becomes
large.
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Fig.10 Measurement result of the vibration behavior of Mirror model (a)
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Fig.11 Measurement result of the vibration behavior of Mirror model (b)
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Fig.12 Measurement result of the vibration behavior of Mirror model (c)
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M5, ZOid, LT —FT AR THEHENPRKE L ALND L) RIBFBPEEX TWDEELHND. ZOEE)
OFNEIZ E - T, Bkl &I 0 /NS hotc B2 bD. —F, Bk &R KE < /2o 7z ye=20mm &
ys=40mm TiE, BkIR D RIZIEE A EIREN L TR E¥bnd.

X 14 (a), (b) I ys=6mm & ys=42mm @ & & Mirror model (€) DZEENRIERE R 47T WTHDOMIZEBN TS,
HER 3, 4 OFEINIIEFRCEZAZ LTV, AU v MIOEHZIFFHLROFIREO X 5 2@ b 7e > T\ b
ZENTHTED. l 14 (@) OB BAVNSWEGEHD &, FHNA 2, 3, 413 V<0 720, 1XIZIH
BEC V=0 2%, oM, WES LIXIEE A BT, oFHILE X Y LN T V0 o7 iIcE &
RO D Z ENPND. FORER, FHA 3, 40 & WAHOIREINAE T TV D ZEBbnd. ZOI7—ET /UL
oI T —FEFT /NI BB YD A3 NS WVETILEDR, IREPZEENC IR X A8 TS, ftho Mg Bkiaik v
DNE Do T TV ERRRICESHAIA R U D L9 RIBBNAE LT TS, 202 b, B Ao RE S
ERDDHER L LT, EEFOIREIZETZ T Tl <, REc kY ﬁibé@éﬁi‘@ﬂ%ﬁi/rwﬂ?@ Z A
HUERDDHEZZ NG, —F, K14b)D X ST, Btk EnRkE WAL, JIER 3, 4 OBkl %
OEFIERITNE 72D, y=42mm TIXF E A IR L7222 ERbnd.

— 353 — ©2013 The Japan Society of Mechanical Engineers



placement [mm]_.
N o oo o

Vertical dis
N

N O

placement [mm]_.
N (o] oo o

N

Vertical dis

N O

o

placement [mm]..
B~ o [o0]

Vertical dis
N

N O

—RLV 7 A ATHNEI 7 —ET NV OERKZE) & Bkiik Y & 1579

:@o o=¢:| . -
A S21=Ysmm 4 3217 20mm
— —— Measurement point 1 - 10 — ——Measurement point 1 —— b
——Measurement point 2 | £ ——Measurement point 2 |
——Measurementpoint3 %8 ——Measurementpoint3 |
—--Measurementpoint4 : i __ o é 6 —--Measurementpoint4 : i &7
Aftercollision -, 2 g 4 Pt Aftercollision i _g# .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2ol N 2T
>
| So N~
lag g, N
0 0.005 0.01 0.015 0.02 0.025 0 0.005 0.01 0.015 0.02 0.025
Time [sec] Time [sec]
(a) Stopper position: y;= 8mm (6,=24deg) (b) Stopper position: y;=20mm (6,=30deg)
:%'0 °j_-1:. :%'0 01“*:'
s
=2 40mm
4 321 J28mm 4 3121
— —— Measurementpoint 1 —— °° 10 — ——Measurement point 1 —— =
——Measurement point 2 | £ ——Measurement point 2 |
— —Measurement point 3 %8
—--Measurementpoint4 : i é 6
Aftercollision § 4
i 5
******************** ' S 2
P : ' S 0
7 lag g, R
0 0.005 0.01 0.015 0.02 0.025 0 0.005 0.01 0.015 0.02 0.025
Time [sec] Time [sec]
(c) Stopper position: y,=28mm (6,=21deg) (d) Stopper position: y;=40mm (6,=33deg)
Fig.13 Measurement result of the vibration behavior of Mirror model (d)
©
— H—— —_— P
o
$22 0 ¥emm 432 14142’“'“
— — Measurementpoint 1 - ‘ 10 — —Measurement point1 —=== =
— Measurement point 2 | 3 £ —— Measurement point 2 |
- ——Measurementpoint3 1 %8 h
__ —--Measurementpoint4 : i S6
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7777777777777777777777777777777777777777777777777 _5 2
©
lag £0
i g_Z i
0 0.005 0.01 0.015 0.02 0.025 0 0.005 0.01 0.015 0.02 0.025
Time [sec] Time [sec]
(a) Stopper position: y=6mm (6,=12deg) (b) Stopper position: y:=42mm (6,=28deg)

Fig.14 Measurement result of the vibration behavior of Mirror model (e)
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15 (@), (b) IZy=26mm & y=34mm & & X @ Mirror model (DOREFERZ 7. X 15 (@), (b)% kT2
&, B/NOBKIIK Y 7R Uiz ye=26mm DIE D 3Bk U %I K & 22 RE) L TV A3 %.') 15 (a) %7
e, WEMRS, 4IHFEAERE L TR DIZR LT, JESRL 2 28ZEFR CEECIREN L T D803
MD. EHIT, MEM S, 47 V=0 2B 25020E, WER L 2 BN EEEZR LTS ZERbnd. o
I L7223, model(d)DK 14 (a) &7 > TWAZ Enbhd. KO Y %7~ LTz y=34mm TlxBk
R #HBIFE A EIRENL T2 <‘:7)>2b75 . ZOZ NG, ETFHIEORVESA, 24 I TRIKEL
RET5ZLC, IT7—FE7VOBKRIEY ZHfH L TWDHEEZBND.

BTCOIT—ETNEWET 5 &, MHi5e%, RIRPKERIREZ T2 Lk &2V <720, HIZRED
INEWREN AT LBkRIR D ENKELRDMEANR DL B LN E ol Fe, ZOLEEXORMII T —
s (Mirror model (a), (b)IZHIE A 1 & 3, Mirror model () ~(MITHIE S 1 & 4) THNFAOEE) 23 @A H
% . EROBR OB OFFERI O, Ve=0mm L T, 77206, A Ly \=0b I 7 —ET AP H BRI,
Z by =l H DRER LITMORER LY BN THEN D HEIT, BRIRY BV RMEWRH L 2 &
DGR o T2, ZOBFIE, EHZEL TR by S—CHfil LT 5 RIOIREVEENCEEN B 5 & B, Hil
HUZBIN D IRENE — N EBERRBEIC L > TRE ST o b B2 HD. ZOBIIUC K - TI 7 —liiE T
FIOIREN 24 U S8, 518, BUARE LR ZLICL > THRIEY BORIEEZ REL D EEZBND.

—_— IR — I
-
")
4 321 | 26mm 4 321_134mm
10 — —Measurement point 1 ‘ = - 10 — —Measurement point 1 ‘ ° -
€ —— Measurement point 2 | S —— Measurement point 2
%8 N ——MeasurementpomtS ””””””””””””” %8 N ——Measurementp0|nt3 ””””””””””””
é 6 |- —- Measurement p0|nt4 ,,,,,,,,,,,,,,,,, é 6 |- —--Measurement p0|nt4 ,,,,,,,,,,, Pt
24 |- S— Aftercollision . ##7
o o
% 2 g /2 N % **************************
R 1 | R
5 T g =
g_g 1 ‘ i §-2 ‘
0 0.005 0.01 0.015 0.02 0.025 0 0.005 0.01 0.015 0.02 0.025
Time [sec] Time [sec]
(a) Stopper position: y;=26mm (6,=23deg) (b) Stopper position: y;=34mm (6,=32deg)

Fig.15 Measurement result of the vibration behavior of Mirror model (f)

4. %5

ARFFETIL,  [RIHESCRE S V72 K AR OEZEREZEE) & Bkl » &IC DWW TIHGEE L 7. S BIZ, ey b
Pk v & & ORREAZ I ST 57 OIBREELE LT ET VAW TER LIGEREZUTICE LD S,

(1 BERIRY BIFA by S LEIEF L TR T S, 2T —E7 A0 9 HRITIZER (Mirror model (a))
THRIUR D &N/ IMI 72D A Ny S—OALEIXSENE D 8mm Th 0, Btk ok & ik D7
X 6deg FREE L 72 o 7o, ZORERIE, HLIZROB DK OET L (Mirror model (b)) & IZIE[R] UREME
Lo TWA. E£77, AU v MEFTIHIROBEEICIE, A b o 3—(r@E 2Bkl © 812 KIE I 52T
F O REL 2D, IR BORK Ef/INDOZET 8~16deg FE £ TIEKT 5. F7z, f/hOBkiiE Y
BERLICET VIR Y v R b w2 3— L RHAZ & % Mirror model (8) D554 C, £ AR D Mirror
model (@)(Zx} L THIF3IT 2 D56 b b7,

(2)  BktuRY EIZIEA by 3i—& T —FT DB DB O X T —E T Ve C OIRE S DR

DRI D Z ERF BN oT. T70bb, Bkiailk 5BV THbmD ZEEIAFHO TN 8 5
By, BRIR 0 213 7 —F T AW OIREN A2 95, 20 X 9 B oBRICBIR Y &3NS
SANAY (I PRy ST Rl 9:73)57@ LTz,
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Q) RVUw MEATLHETNVEHNWEFIERICEBWNTS, BRIk &2V & X(21%, Mirror model (a) & [F]
BRIZ, BRIk Y # DT VI OIREIN K E <725 Z L RS, TRROEEIZE > T, LB
720, T —FT VO E) L BIR Y B E ORRIT—ET 5 2 LRI BT,
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