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Small garage design based on TRIZ theory

Abstract

In order to deal with the phenomenon of "parking difficulty" in today's "land and money"
society, this paper will apply the theory of innovative problem solving (TRIZ) to analyze and
design, and confirm a better innovative design scheme for small three-dimensional garage. .

First of all, we have investigated and analyzed the common "parking difficulty" problem
in the current society, then introduced the background, development path and existing
problems of the three-dimensional garage; then in order to better solve the "parking difficulty”
problem, so that there are more parking spaces for vehicles in various places, we introduced
TRIZ theory, through causal analysis, a Qishule contradiction matrix obtains many kinds of
plans of three-dimensional garage, and chooses one of them, that is, the three-dimensional
garage is designed into a double-layer, using the power of parallelogram linkage mechanism
and hydraulic cylinder to realize the new design plan of the parking garage that the upper and
lower layers are moved by lifting the upper garage. In the design, analyze the degree of
freedom, motion track, establish the parameters of each component, and then check and
calculate the components.

Finally, the designed garage is modeled and simulated by CATIA software.

Keywords: TRIZ; Stereo garage: lift; Parallelogram linkage mechanism; The
hydraulic cylinder; CATIA;
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IR BN ECH <F N, WRZA S 5 £ S5 A0 R AR .

R R LA B HEE B0 I, Bt , tIERNUg RS 5 5P 5 B R EUE AR
A, HAE AL B € is 3l B0

i 4. 2 TR, RJTHER AC HEAT A’ C I BUEAT 117 FIBGERT 227 NI
PEEER:, 13 AN C CIER— MERA1:: [FIHE, EJ7REEM BD 53 B’ D7 JEid
BEIERT 337 MREEFT 447 WIVEZESE, #4453 BB D' D B — MERAME: AB 5 A'B’
fe RN B, BTN IR SN T CD 5EHT C D A Tikse
B, AR BH-PAT DU TR IE A AT R 5 B R BOE ROy — k. FrbL, Rty
ANVB . C.D JERTRAR.

S5, AT EEF IR B By F=3X3-2X4-0=1, FiLLE
PIE BN 1, EHERIZEH BDD’ B” (5PN SLERE 5D 1E R ES M, JR3)
PR 5P B B EEREMR, #1, B CUX MU A € (8 200 v
4.5 AT WA TG AL KB AT P 44

N MESTEBEAT 0, N R AT I E AL B E— R E is
BNENIE ¢, N 4.3 Fra. LU BD AJREBENE, BB RUNARERIE AU, AT DC AE
KAF b — 5 E Mg sk 75 14

X, =Lyg,cosa+L.cosf+L,.

(4.2

Y, =Ly, sina+L.sinf
ZEIZENPILTTIE 4. 2 \ LIS, BE, &M DC IEKAT B TR — L, A
BhaZE A FE BNIEAT BD $RE B9 B GIUE, XA R KR [R5 A2 30 55 T 3% 4 BD B AC
PR, BRI R=L,, B0 R=L,., PR (L cos B +ly, LesinB) .

YA E.

Bl % d >
i} r_.f.] ‘}{'

B 4.3 AT VUL T EAT 4540 T I




FEHI B RRS 53— FR 70 FE SR AR S — R e WIBUEREAT 204, dn 181 3. 10 Jr
e B, Tygbithm M AUAE AT, AEA RN B ERiEE s Sl rTRUE s
L. 25K 4.4, SREFER PR e BPLIE, &l EZEM bd HRE R
9, ZIE IR [ AR 55 T %A bd B ac MKRE, BP r=1,,80 r=1,., [.CAEFR O
LT EER a A 1 2240, B L =L,

seah, B 4.4 WATLE H, BATITAT DU AT LR R fe oK e AN
HKPRLR HIER S, AR IERT ac B bd UK.

do

) - l 2]
a o '

K 4.4 WIREshEIE s = K

4.6 FEEYHIZ ST

WL BV LA B TP AT DY I FE B AT WL I JR B AT, 24 T —Hf
ZIFI C fH. D A E A0, b 4.5 Fios.

»
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Fu
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E/M“%(u :
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SR e/ j‘{\ /L/ ! v
uﬁg _ !
/" oy e




K 4.5 HLKE B2 F3 73 Hr e I
AREATRR T2 BRI E ), EAAREE, BEkEIFERENEREN
G, BN B 4.5 s, AREFTEER 72 B E ) 6, 4h, I EZBIPIRER AC
AN DC KRR 77, BANUIAERUSEL AR T, OR3F R E RPIRES 1o s
B 32TV ik

Fo.siny—F,,sin@—F,, sinA=0 (5 4.3)
Fy.cosy —F,cos0—F,,cosA=0

C KIFE~FH TR
F.psinf-Lcosf+ F,CsinaLcosa—G,-L, =0 (X 4.0
I % 2 G RS AT LUR H,  AEREANKCPFERE 0T B sh i Bz shid

i, AR — RWPADPIRES, PR G 3) /) FEF, 2R E FR28NUA BT ik T 1 A7
B AYAS R A = 1



5 /NRISLAR RS HHIA
5.1 ABIEHAIBL

5.1.1 REBIRKSEH &

WEFCH SN S ARE B RS s A, R ELE B R /AN 2R N, R
FRREEAN: BK 4800mm, TF 1800mm, M 1550mm, = 1700kg. AZIEHN T,
WHWREH R, HZRBNEHCER, FelEMPRTR, M¥ERN: 2K
5800mm, % 2300mm, /EJ& 5mm.

T X6 N D AR 2 BE D B R B, WURAR A LIRSy 45 54N, SN 7. 85X
103kg/m3, MR#EFiEANAN:
m=pV (5. D
AR HE A 5. 1 FER R R EN:
my = pV =7.85x10° x5.8x2.3x0.005 = 523.595kg

BT % L rlabicf AR s i, T R TR ) i =15 24 m ,=530N
#HE G ;=530X 10=5300N
5.1.2 AR SIRAZ

MRS )RR ER, HTFENER SRR MR 0. 02 F K, Bz
T AR A 0. 08 ~F 5K, Y AAEERM, Hin EHEfE, ULARENEE, KRZ
2714

Gp=NE+FH (X 5.2)
P
G, =(75+17000x10 =177500N

45 PRt hiaEE [ o ] =610M pa
S T AL/NG= W

(£ 5.3)

|

o ot b B b om0 B K M A



17750
o=——"=221875pa
0.08 pac [o]

WU B R R S R R
5.2 W PAT AT EBAT A S BT
5.2.1 LS

5.2.1.1 FERESHHI

TEFEF W BT, FERLEE I E RSy, MRk BE R H A
o, AL, MR Q235 4N, JE 55y 75X 150mm AN ZEVE NHIMIHLLE, ARRUA
V,=0. 24m*, 5FEHEEMRTA AR S,=3. 09m, &7 ¥ 7> S AC RN 1=2. 3m, NIARHE A 5. 1
FEEEM B RN

my, =7.85% 10° x0.24 = 1884kg

HEHN: G, =1884x10=18840N

X MEREN: G =Gy +G, +Gy =5300+18840+17750 = 41890N

HEM B K 5.1 Fios:

B 5.1 FEAR

5.2.1.2 FEEEMBRKRS # N 1R8%
MFCEFTE AR P iz, AL R a7 35 S A B BB AR R, T A —28



W

AR BN, BN X:

2
Mlz% (,5.4)
¥ q AN
q=% (X 5.5)

JURRIE 230 5. 4. 5.5 R BIYSIHAT g KRR, HKEHEA:

2
_9E _ 16 41890 e 31715~ 6780N

' 2, 2x3.09
FIANA AR R A A RN

B axbxb

- 6 (5.5
X5.59, a—1
b—/&
BT R4
W< 0.075><0615><O.15 —28125%10™*
SR REH 5 AR
O_:% (X 5.6)
/4

Fr AR T 5. 6 SEFRM 1A
6780
o=————
0.00028125
BRORNVFAZ N S38: [ o] =158MPa=158 X 10°Pa> o ;
WO R e FLFBEE R I i R oK
[Q235 5%k 1 Q235 4 VFHZ N/ [ o ] =158MPa YFHEBIVIN 77 [ t ] =98MPa
YFHAFEN 77 [ 0 ] p=240Mpa

5.2.2 AT I T EBEAT 5 2

5.2.2.1 FATIA T EET S BN E

SPAT IO ZERAT, FIFEZEE—E, B L EFEFEREELN, EHislE
TR, EE FERCEMEM. ik, EHMEA Q235 41, JE%E N 100X 100mm ]
BEE, WU ERE 2 1 KN 5400mm, RFR A V,=0. 63m*, TFRHE 20T 5. 1 EFFHLA
fy i 1 % .

=24106666.7 ~ 24.1x10° Pa



my =7.85x103x0.63 =4961.2kg

HEHN: Gy =4961.2x10=49612N
HBANPGIBERAR, EATIUR T2 (S TN
G, =G, +G,, =41890+49612 =91502N

HAEM AN L TIWAYLIEE, 8 5 AN A 34 1 32 J5 M AT DL IA S AT, i
K 5.2 ffiR:

K 5.2 JEF ERHEBHLLE

5.2.2.2 FEFTHUHKIBCAES B R
STAT PGB RFUROTE A TR 1%, 500 T 24 R S IE 36 K
BT, S AR
M =PxA4 (X 5.7

AT 5. 7%, P—Fk3Z )
A——35Z 77 S B A 2
WA 5.7, mAREHEN:
M, =PxA=G:x A=90510x5.4=488754N-m

WA A0 5. . 5 AR AR RECN:
0.1x2x0.1x4x0.1x4

W= =5.33x10""
6
FIt AR A 30 5. 6 SZBRR T A
o, = 88754 _ 992177358 x10° Pa < [o];
0.00533

MeoMooR kO H OB RS 3 B oW o8 EOXK



5.2.3 YRR HERE

BIE RS, EARBH T RHBUENENIREN R SE, IR A J0SL R e b 4 A
WEZN T, W TR FED RS, AE MBS SRR R D TAE, 58 BB AT
R4

O e HOOUAE Y 208 2E OB L, [ 77 SO EL R [ €, b RN, Wk
FR I ZEAT B ARBANIEN, B 2 oR. ZORFEAT RS, BIAE L
B FF G B K AR 71 #08 F=6,=90510N . BUFe € 24X R ¥ n, =6, 35 %M K JE
1=1200mm

R4 A
f)cr:Fwnst (ﬁ58)
FIG TR S P, = F, xn, =90510x 6 = 543060N
EEP/NGEW:
2
pm=”leI (5.9
A 5.9, E——M R E, X H E=210pa
[—— 3 MR (nd)
[ —— 5 FEAF K E (m)
K15
2
I =—1'22 X543062 ~3.77x107 m*
7-x210x10
XA
1="4* (% 5.10)

64
T2 5. 10 REFHERZ A d=0. 0526m, &% GB2348-80 (JEEATHRZ AR
F1Y, BL d=56mm. it BATARE FERREL) TAEE /1K TMPA, #& % CGRUEEL T/EE

TISEEREAR) » RRUSELHER NAE:
d

= (5.1
0.7
FirbA
l)::égi::80nnn
R4 A
Zpp=t (£ 5.12)




X 5. 129, p——EMNAITAEET] (Pa) ;
F——TAEIEH e RIS E, (ND
N, —— RN RCE, X EE0. 95
TR E M TAEE 18
90510

p=—"-—"—=~18.954MPa
0.95x % x 807

b
h=0.433D H (R 5.13)

5. 137, P——RiREE 7y, WRIBEGLH TAERY), X BBUEUE 77 P, 4 20MPa,
i T P,>16MPa, Fir LA P,=1. 25P,
[o J—— M BRI, 4 100MPa

FTbL, GLREEA:
h=0.433x80x. | 222%20 1535 m
V" 100

L BE T 6 F ol 2R ARG I I JC S E MR, — R B B (e 254, R

%zm, JEL 6 A 8mm

YU G 11 3 1] K PR A2 AR 25K

AR LR T L PR 524 2K

H2£+2 (5. 14)
20 2
A 5. 14 7, L—ERI ) HRRATRE, X B EL 200mm;
T,
H2&+&:50mm
20 2

THEREIB=0.8D=64mm . A [ /I TR, —REEKEAELNER 20
%, 1X HH 1000mm.

5.2.4 BHIRI¥ET

5.2.4.1 RIS H E

FRHE 8% E FARAEHT A -GB/T 882-2008) RN AT, ik BUAFRELE d=55mm
(A FVE A AT DU I S HE 28 2 (Al & e, e KR L,=280mm, EH 45 5
W, HAMRSFE d=72mm, d=10, k=11, L=14, 1 5.3, FEECFAT LR E
HE R B B HEM, R FE B, 48 K E A L=380m .
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