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Dynamical Mechanism Analysis of An Industrial Two-step Folding Automatic Door
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This paper deals with an analysis of dynamic mechanism for the industrial two-step folding
automatic door. A noniinear equation of motion was derived in terms of folding angle fo estimate
driving forces. Based on this dynamic behavior, time taken during the door’s opening well as their
velocities were controlled so that the operating conditions can be obtained for the purpose of
design. The sfiffness of twisting spring was also investigated when the automatic door closed,
because a dangerous accident takes place from the door’s free falling. The current research will
be a very useful tool in the near future for the dynamic analysis for the multi-step folding

aufomatic door.
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Fig. 1 Configurations of the opening process for a folding
door

39 1 2 4% 9 3R #2d2 o)fdd A
ol AFEel dEv HAAS dAE=E vehlz
Atk #d g A F7lE ol ¢, FE w,
FAE b AL IR Pdo) 7}015 o 7
o] &&= HolZ(folding angle) ¢ T 3}H Fol
949 W) 9=0->z/2% bﬂﬁ}fﬂﬁ} st wde &
Yo 2Ry olFd AY s g A ()G Fo
EdET

s =24(1-cos0) Q)]

o

A )& AR ol date A& oz mEg
3 Ao uWe S5 v JlEE o & ZHz 4

Q)¢ Q)= FoA T}

il

v=208sin6 ()
a=206s5ind+206° cos O 3)

714 () & Azt to #F wRolt} F Aol
ZtE @=wt ©1™ H o)X (folding velocity) @ =6 ©]
o Td ZEEo]l dEye AEE 9=0°~a’ )X

nE Fe FAE3a F3E sde] AHHO A
3t Aol A& E(folding  rotational  velocity)
w=ar/180n rad/s 7t BRI 7} sA. L4
22X O" 2 & AsE 7 wde Zdolrt L=4m
ol 6 F BT ATEo] ¢HI A5 W o

B ARE “P"%‘ & JL lﬂlﬂﬂz
ﬁ':(Adams)°ﬂ A EskA
& FEEHE goly

—— Dt
-+-Velocity
—o-Acceleration

-3

o

%)

Displ. [m], Vel. [mis], Acc. (m/s 2]
E
t
|
1

R

Time [sec}
Fig. 2 A kinematic behavior of the opening process for a
folding door
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Fig. 3 A free body diagram of the opening process for a

folding door
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Vg = %mgf(] —cosf) (4a)

Vo4 = émgé(] —-cosé) (4b)
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Fig. 4 A kinematic behavior of the closing process at free
fall of the folding door
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Fig. 5 The moving distance of the opening process
depending on the pulling force
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Fig. 6 The velocity of the opening process depending on

the pulling force
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Fig. 7 The acceleration of the opening process depending
on the pulling force
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Fig. 8 The folding angle of the opening process
depending on the pulling force
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Fig. 9 The folding velocity of the opening process
depending on the pulling force
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Fig. 10 The moving distance of the closing process
depending on the spring force
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Fig. 11 The velocity of the closing process depending on
the spring force
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Fig. 12 The folding angle of the closing process

depending on the spring force
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Fig. 13 The folding velocity of the closing process
depending on the spring force
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