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Abstract

On the current quarter, general residential neighborhood parking spaces in the project
design and planning stages have been identified on the quantity, So has the construction of
residential quarters as further set up vehicle spaces, is actually very difficult to do anything of.
Thus the shortage of parking spaces on the future of along time one of the owners of large
problems in life and property management companies for the management of difficult.

Construction of a three-dimensional steel garage may solve the shortage of parking spaces
one of the surest ways.

The paper summarizes the structure and the features of different of parking place. The
introduction of the main performance parameters and introduced too. This paper mainly
introduces the design of main components of its elevator and conveying appliance.

The design focus include lifting the structure design, the choice of materials, manufacturing
methods.

Movements in the design of transmission chain of design movements, the sprocket design.

Motor movements of the options and checking, rope choice and calculation of the design is
key.

The design main characteristic is. saves the investment, the control is convenient.

Keywords dereo garage elevating gear  chain actuation
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TR /NRSTARZE T, SR T/NX, B AT, SR 3 ) 2 e A
V=0.35m/s.
#5: P=FXV/1000 X /60=108.9 X 21/1000/60=3.7 X 10"°Kw
BT LS8 — AN 440, B i, MKl R K. &F (UK
BT 45 T (M) % 22-1-61, %11 YCIL40 Fil YOOS-4 — (K] YCI 1% ik =41 57 5
HLZ L.
RN LI AUE D) Z 2k P=0.75Kw
Bie Ay n=26r/min
fan th e Ry T=259N/m
Bk%: F=2T/d"  d'=2T/F=2X259N.m/109.4N=4 .73 mm
T'=9.55X10°X 3.7 X 10 Kw/30r/min<<T=259N.m
(-5 b i 225 1)
O AL I
T3 J) M SIHAL S BT B e as . i 5e . AR iR I, AL RIFE A L3
WLk, TSR EE WAL, BT LA 6 ELAR FIAL Bl R BAR N 10K T 408 mm.
4.1.2 F% . EERILIT

DIERENFE . A5 IIMEL

Al (PRt TREEE) Ch R R H k) 58 8-17:
e H 45 SR, Rk HBS1=245~275
WL H 45 ‘SAHIE K, RIEAEFK  HBS2=210~240
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M R A e BRI T (8 3X)
2) FLUN T iz 57 B e VT
ARSI v=0.35m/s
VIS E  W=2n = /60=m
VaWr=wd/2  (r-iife R, d-2r BRI EAR)
0.35m/s=nd/2 1% d=0.22m=220 mm
VISR AT TR, AEXTRR 0. £ CHLBRBETT 1) (13K 8-23 #3475 R 4L

(l)d =0.4
W m Tt (MU sh3eE oo M) CEM, MRS &5
m=10

d=mz  (Z-iA%eED)
220mm=10z {4 z=22
I 56 A z ZEHERA(E 20 B 40 R AT DUEREL, % z=22, 5.
7% (Pt 1) 3R 8-14 Fl5E 8-15 KEHL
WA A PE p= mm=3.14X10=31.4 mm
W45 R4 =L x/p=2100 mm/31.4 mm=66.87 HU¥&% 2,267
KB A% «
Al (WUt 1) 15
Il (8-15) 13, #ifaf REL K=Ki XK XK; XK,
Ko7 FH SR 5K
Ky-Zh 28047 22 4
Ko —tA7 M) 80 AT ZR 2K
Ko - A7 ) 280 AT ZR 5K
HH# 8-20 15 K,=1.25
H & 8-57 3 HI{H K.=1.15
Hi &l 8-60 43 K,=1.03
/A (8-55) & B=0 f4 ¢ ,=¢ .=[1.88-3.2(1/22+1/67)] X 1=1.69
H& 8-2143 K.=1.15
MZEAT R E K WM N Ke=1.25X1.15X1.04X1.15=1.72 15 K=1.72
HH & 8-14 1577 ri¥ i 240 2,=2.5( B =0,x,=x,=0)
H Kl 6-65 1AL RE  Z.=0.87( ¢ 4=0)
H X (8-69) 43, VFFHEAMN. JI [ 6 1]= & win X Zy X ZW/SH
Z- ki B 7 i R 4
Z,-fi b 24
Sy- il iR E 22 4> AR AR
FEAMIE SR T 6 wins 6 e 21 5] 8-69 157
8 wim=570N/mm * & ,;,,=460N/mm *
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N TR A e BRI T (B 30)
H 2 (8-70) 73, N ) FRFR XK EL Ni=60njL,
P Ay 5 4F, B TAE 300 K, &K TAE 8 /N k4T
L,=5X 300X 8
N,;=60 X 30X 1 X 8 X 300X 5=2.16 X 10
N,=N,/u=0.7 X 10’
3 N,;=2.16 X107 N,=0.7 X 10’
K 8-70 15 Z,=1.14 Zw=1.2
K 8-71 14 z,=1
HH# 8-27 14 Si=1.1
AL 6 1]= 6 win X ZuX Zu/ Sy
3L 8 1 ]=570N/mm X 1_14X 1/1.1=591N/mm *
[ 6.]=460N/mm X 1.14X1/1.1=510N/mm °
Zi L PTIA L B WA duc i
A= KT) /(& ) * X (u+1) /U X (e X Zy X Z M & 4]
K-#ifif R Ze-TT R RE T-FbE Z-EAERE
Q-4 % REL & -VPHEMLNY ) U-iA%E Ze-90E R4
de = (2 X 1.72 X 2.24 X 10°)"°/0.4"° X (3.04+1)"°/3.04"° X (189.8 X 2.5 X
0.87/5912)°=>161.47 mm
d,=220 mm>(,,=161 .47 mm
FIT LA H U7 48 d,=220 mmi] F .
)5 b= d ¢ X d;=0.4 X 161.47=64 mm
7 4% 5 b,=64 mm Y% 55 by=h,+(5~10)=70 mm
1R IE i 58, B LAUT 0= 540 ha =0.8, TR &4 ¢, i ¢'=0.3
53 FE IR (/) s 77 40 BEARCR a =20°
e AR I L S S E T
SFEREAE:  d=mz=10X22=220 mm

W T h.=h, m=0.8< 10=8 mm

ViR he=(h, +c)m=11 mm

WA h=(2h, +c)m=19 mm

WA EA2:  d.=d+2h,=220+2 X 8=236 mm

VR EA:  de=d-2h=220-2X11=198 mm

R EHA: d,=dcos a =220Xcos 20° =206.7 mm
A p= 1 m=31.4 mmn

& s=nm/2=15.7 mm

A 5 e=nm/2=15.7 mm

JE [ P,=pcos « =29.5 mm

22

PDF S i A “pdfFactory Pro" i iRAG]E www. fineprint.com.cn


http://www.fineprint.com.cn

TR M RE 2% e HE b v iF (B8 30)

R IR A B p,=pb=29.5 mm
Tt - c=c'm=0.3*10=3 mm

A 5 R P51 A 8, 65 PSR P 5 45 1)
4.1.3 BRENZEAIEE
1) KAWL
Bl P=0.75Kw  (Y90S-4 7iY)
WOLEE YL Y I Il 2 (LA S5 Rt i, B B AR, I OAAIR, A4 3l
R RE = 25 )
2) #Hparit
INFREERR T=N;d,/2
Ne-FE4 32 (1) ¥ 35 BE#2 0)
di- A 8 53 B2 [ B A
T=109.4 X 10°X 220/2=12 .034N.m
Al CHLbkt 1) 3% 14-1 15 TOLREKA
KA=1.5
TEFEEE T.=KT=1.5X12.034=18.05N.m
3) MTiIkF
22 40 AN HLIR i H A 30 mm
M GB5842-86 1 £ 1T YL5 AU ™ kI 1 AL 2 63N.m
VFH R % 5500 r/min
B2 22~30 mm [
YL Y eI e 0
4.1.4 BREHER R E Rz

B RIS EAN, AP CHUbRT) R 7-1 13, VPR [ 6 ,]=100~
120MPa, HIHF331H[ 6 ,]=110MPa.
D 0P ds Sz pg e R bXhXL=10X8X 32
B0 TAFE K L'=L-b=32-10=22 mm
h'=0.5h=0.5X 8=4 mm
' 5 8 1) 4 v
L~ (A K 52
d-AhE A
FrCHE, & (Wlbkert) AX7.143 T=1/2 h' L'd[ 6 ,]
[ 6,]=2T/ h' L'd=2X12.034X10°/4/12/30=9.6Mp<<[ & ,]=110Mp
FTCL, 2 PRS2, Bt . GRS 5 mPaa 4 o)
2) ke bz ) R T B R
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M R A e BRI T (8 3X)
bXhXL=12X8X 32
b-HEVEfE  h-fEEE LR
R TAEKF L'=L-b=32-10=20 mm
T=1/2 h' L'd[ a,]
T-AFRE R
L () A 5
= 5 8 1) 4 v
d-Ah i) A
[ 8 1-VFHFF RN
[§,.]= 2T/ h' L'd=2X12.034X10°/4/20/40=7.6Mp<<[ 6 ,]
WA 5 Bl TR (R B A 22 A
4.2 ARSI RFERIZT
4.2.1 ARBHRFHAENA
AT LR B N2 A P SR, WA Bert, E RS
PURE RN R s IBC SR S R e A A% s I Bh a8 IR B BERR A I ¥t TH I SR Hilk
(R AFar v TGS R GE R HI A ZE S

T 5t 2 e 1
1 2
B — 2 7
| 3
p— e
4 6
— ] .
ﬁ @

1- YCJ RAN v = A bl 2-45%8 3-TR14 4-4N2e4 5-W% 6-[F & i
T-HE G
Kl 4-3 THRAE BN R

4.2.2 AEN M TIERE

REBRBEAAR L AOECAT BT 1 PO UGN L B AL Sh A & AR S R S8 L AR U
4-3 oo FAHUNEIN BFee i, B4t BTt FupLmy & e I 4844 1 B
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o TR 2 o B B (B8 30)
PR B R o 2 P 7 B AR 8 00 o AR AR B0 0 S s AR A% 314 BE 1 o Fa L)
Ko MRIEEG @ BTSRRI EE R, RIS e N2 28K, & a il
BN JIRAE RERC KA, BETTER BR .
4.2.3 &R, HEK. WEBEFEITERZ
4.2 3. 1 $EFMEFEITE

HH T 4 R SRR TH RS ZEREIC, Sl E N 1%/ T 0.6m/s, B TREE B A 1 AL
A (IREHRE), W AERE I 55 % 18, HRUE D& th s £t 5, g5 1AL
JIT AR FH et B 451 7 2 e B ) S
A HURBETEY GBS AR 14.21 73,  BESRERE T AR N
s=Q/ (K\F+Fc+F¢) =N,
A s-FHREE LA REL
Q-HEAPihr #ifar
K- LU0 R EL
F-TAER )
Fe- 2500 151 R I 7
Fe-HEJEH7 )
Ne-VF %A R, — Ml 4~8. MRARIEFEN 8.
H E e A S, e SRS Pt hrddisr . B30 il 2 fshal,
i HARSE S A E R &, v DUAE SR AU S TR A BN, A KL
W RHL) € 36.2-5 nfLAfS2): K=1.4 F=5463.5N
H+: v<<0.6m/s <<4m/s
A (PR TTY CGEPYRRD 3 14.1 n]15 20A BEAE FLHE 2 Hidrafir & 86.7KN,
EHE 20A SHEAE A ARV AL B E
& 14 115 2R TREM A8 T
PEETT N B bl 18.90 mm
T AR B b2 27 .46 mm
HMEETAMTE b3 27.51 mm
EE p 31.75mm
BT HAT d1 19.05 mm
T B R G At ) 7s s B B A TG BE L
L>>1800mm
ZRER A SRR IS S AL R E, Yo E: L=2000mm

JUPBEAS BT 2 n A
n=L/p=2000/31.75~63

4.2.3.2 $E BRI E I ES
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MR A B ML v v (8 30)
THRFE SRR ISR TR 5, Bt RaE . ARk —Fri i = F 51—
HERAR, HAFa: (D ARSE TSI AN N (2) WiaPEREL .
D) TN T 0.6m/s, Al EHLBR B RIL) % 36.2-4 15 T HI45 R
Z=15
2) W e s e 2 H
o PURBTt) CGEIRO A 14.2 15
d=p/sin(180° /z)
A d-BERR I 2R B E A
p-Hic FH B 4% 1 7
Z-HEAC A L
d=31.75/sin(180° /15)=31.75/sin12° =31.75/0.2079=151.2 mm
N T HRETAE, d BOBE(E, d= 151 mm
o HUTt) CGEIRO A 14.3 15
d.=p(0.54+cot180° /12)
FaNe da- oA T | A%
Z-HEAC A L
p- e FH B 4% 1) 7
d,=31.75(0.54+cot12° )=~170 mn
FrLA d. B A 170 mm
o PURTH) GBI A 14.4 15
d¢=d-d,;=151-19.05=131.95 mm
HU# 440k de=132 mm
e HURTE) CGEIRO A3 14.5 15
dg<<pXcot(180° /z)-1.04h-0.76
A dg-gi e I EAR
h- A B s B
e URBeTt) CGEIRO & 141 &15:
h=30.18 mm
Fibifs:  dy,<<31.75Xcotl2° -1.04X<30.18-0.76
<116.75 mm
B d,=116 mm
SR S REFS LA G Ah AR d ol 40 mm, BRZE SR TSR ISR R PR HE RS A 1) T
R RAT .
b P EPURE ORI ) 3K 36.2-22 501, FEBUERE hyoA -
h,=9.5+d/6+0.01 X d
=6.5+40/6+0.01 X 151
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TR M RE 2% e HE b v iF (B8 30)

=17.68 m
H CREPUR TR 3 36.2-2 [ 1550
L=4h,

di=dit2h,  R=0.04p
iR LR
Dh-$E B HAT
R-15l 1 2422
h=17.68mm  p=31_75mm  d,=40 mn
5%]: L=70.71mm  d,=75.36 mm R=1.27 mm
L. d. 1R 33 HCh 71 mm, 76 mm, 1 mm, HF d,=76 mm<<d,=117 mm, fff P dh 7] PLECCA 76 mm,
JEREREE € S ERCEREM TR YOE, B ChEPGE TR 3K 36.2-22 511, Y p=
31.75 mff, tHUA 143 mm,
H 2R FT s 15 2R 1) 7 s 1) s an 1] 4-4:

:
>

Bl 4-4 RS 17 5

4.2 .3.31RAER ML BANIEIFEFITE

W22 AT 52 ) o
FOALAL R VUARAN 22 487K, T AREARAN 22 28 BT X i ) F A -
F= (G1+G62) /4= (630+1600) X9.8= 5463.5N~5.5KN

i A2z ag b ERR A gn ) &K 4-1 5
F 4-1 AN 2e g b bR S

ik | mAEAR | RVERZE | R | AMAEEARR K | 2B EE
KT
MM KN MM KG/100M
BX+IWS | 2.40 +0.30 | 4.45 0.25 2.6
3.20 0.30 8.90 0.28 6.3
4.00 0.40 12.45 0.43 6.7
4.80 0.40 18.60 0.48 9.7
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TR M R 27 e He ok i i (18 30)

5.60 0.40 24.90 0.51 12.8
6.40 0.40 31.20 0.53 16.4
8.00 0.60 43.60 0.61 25.8
9.50 0.70 64.10 0.69 36.2

PN 22 SR A PR AR 3.2mm, /M KT 7l 8. 9KN.
FEFER TR RN, BT B RO R 2 2000mm, AL AN RS A1 BE 2 A
2400mm , JiT LAGW 22 26 K 5 L
L=2400+2000 X 2=6400mm

4.2 .4 RSN AL T
4.2.4.1 FHREH TR B B BHAT B IE R AN RAZ

TEAN 22 28 () v h CO SN TE R4 AN 22 48 P sz 19 0 o8 5537N. #EAe i E AT 151 mm,

P 5T

T=F X d/2

T=5463.5X 151/2/1000~412.49N.m
J3 P=TXnX10°/9.55=412.49X 30X 10°/9.55~1.28kw
B (WU T % 22-1-61, 4% YCIL70 Fl Y112M-4 22854 — 2 [ YCI R A A H03
WAL, HSHn T
& P=4kw
HrH#EE n=65r/min
fr e T,=552N.m

b3 T.>T
BT AR FE BT FH R YCIL70 T Y112M-4 ‘2225 7E —2 1) YCI R ANAFE I — 40 50 A il &
i,

BRI EH . v=ndnX107°/60

=3.14 X 151X 65X 10°/60

=0.51m/s<<0.6m/s
JIT 36 PR 5 A £ 5 1
FT CAARAS AN 22 28 32 T 4 0.51m/s.
4.2.4.2 BRI ADIREE
YN LR

T=9550 X P/n

A Py n 23 il BT UE 1) e 4 i
13- T=9550 X 4/65=587.6N.m
A (HURT) % 14-1 3 TR K=1.5
TSR ER

Tea=Ka XT
28
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N TR 2 B ek B 3 (18 30)
=1.5X587.6N.m
=881.4N.m
e =G
LA E: 45 mn
W HhAh4e: 45 mm
M GB5843-86 H1 1T, YLio B N SKIA AR R BK, T LABALTESE YLy Y S IR 25
4.2.4.3 HIN/BYIEE

TR B SR Ry AT HI S, B DU R RATRE S HI2h 48, TR A H3)
MUEN BN IR, T #EREh I T 42 2e 4, i P P s B 4
r (HUbsT) 2RPURR 16.5 215
T.<T,
At T B R
T~ il 245 1R By e
Ayt E SIS, PRSI R, S ST, B SRREE T,
e LTS F ), WM REAN RN, MR E R T DN T S . 2 BB T
A4 T 5
T.=SX T,
At T B R
S-hzh ez & ChEVMER T RM) %K 40.3-2 14 5=2.0
T 4085 2 Bl 119 8 B
3 1 5 2 B 1 9 8 R el R S R T A

Te=mgDs/n
b m-dE B TR R ) H R
g- ) nid gE

Do- il Bl Y il 42
-l Bl 1) i T
BT IAS
T, =2230X9.8X 40X 10°/65~~13.45N.m
Iy T=SXT=2X13.45=26.9N.m
4.2.4_ 4 S5 HANZITITE SR
15BN TR P, AL ny ()T
B P EPUAR T RHLY K 40.4-6, RN SN 16 B LTIy, a0 Fe i &
120N . m. R 5
TRl Al s B A H L B AR I, BT DARESRS BT FE AL S B A AR A
i, #BA 65r/min, TLLA:
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TR M RE 2% e HE b v iF (B8 30)

n,=65r/min
BEE T A] DL RS 10 AR S5 BT A 2 1) R R
T=F X d/2

A F-BESARZIN T, BT TRV 5018 2 5463 5N

d-BERC I ELAR,  EH AT TRI T 554018 2 151 mn
FT LA -

T=5463.5X 151/2/1000=412.49N.m
TRA:

P,=T X n,/9550=412 .49 X 65/9550~2 . 85kw
WAL R /N EAT . EHOEL R 45 540, TR .
i (WU ) 3 15-3, HUA=110
TRA:

Ooin= AcP2°/1°=110X 2.85"°/73"*~45mm
HEAC N IR S5 /N BLAT N 1% 2 B I 28 A Bl 47, B =45 mm
2 MRl vy o 57 1) SR A o B ) 25 B LA R

1 24 T AR BREN A B my e A 2K, B8 T BUA BUEA MR, WO ZBUE I
FLARHCA 50 mm,  Hy 2 T 22 07 R A A i SCPE R e vt — MRl . EARECA 60 mm,
) A o — B AR HCAy 50 mm,,

2) HH b IR A e R N aE A BRI 80 mm, Ay v A, H Al )
M€, i CSEHTNDY LS 5]

KB A 15 mm, g A i ) 5lE S EEAAER], BT DLYoE BRSO 5 mm, )R
(1) —BU RN B2 e, B3k Bhds, Prblyue BCh 185 mm,  Hy b vk H Bl 45 44 1)
B LA
3. i IR A4 R,
Hh BB 2X45°
4 SRHM 3
AR 14 Fe 4

Fe=1000XP/v
=1000x 2.85/0.51

=5588.24N
JIT LIRR A 0l ) a5 A Pl A 0 ) o ST, i I POR) S B, T RV BRIl R, 3¢
sUSLAE R A AL Fﬁuﬂzﬁ/l\iiﬁl‘lﬂﬁ‘] %‘%gjj 81+7.5x2=96 mm, Bl v ST e el 4-5

(a):

4-5 (a) % )1Kl

H S{ZEW ZMBZO
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N R A e Bk v v (8 30)
FeX L-Re X (L2+L3)=0
F.=F.=5588.24

FT LA -
558824 X 48-R,, X (48+48)=0
Ri:=2794 . 12N
7E H -1 N A A
Y Y=0
Fe=RiotRa
JITLAF : Ru=2794.12N
e Mi=Ry: X L2/2 67.06
=2794.12 X 48%%
=67058.9N.mm L06N.
P DA E SRS AR AR A ) A5 T A 0 2 R 1L =5, MR¥E O RS

FUFFIA ], SKH TS R My, 2115 4-5 (e) :
4-5 (e) HHEK
W (HLbkdert) CGEIYRMO 16.3.2 1545351
23 Mo=[M+( a T)*]”
Mp- 4 S 25 5
M-5 S 4
T-%i e 50
a -V R IE R
U a S 25 R AR S RE (R I8 0 A A2 Y ) IR IR P 22 5 R . DR TR RS I 400 T E
LRE T A Al S D R RRAIEER (AR N g, TR AR B R ) Y ) 0 AN BRI E
(AR 7, MAETH R A FEN, D25 IR PR INR: e I 22 e R e, R8s br 0L, 1%,
VIN 3 R WK S G AE N S, B a =0.6
. M=[67058.9%+(0.6X418040)*]
~234500N . mm
N ) 5 4 ] R o B R B b ] DU H D C AR R S AR R, A Al ) G R Ak T
5. FL A HA O T R AR Rl ) i
e (HLbksert) CGEINBO A 16.3 13-
& y=My/W
A & -l )
W=l P e 25k T 2R 2
Mp- 4 225 5
W= m d°/32-bt(d-t)°/2/d

67.06
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N TR A e BRI T (B 30)

=3.14 X 50°/32-14 X 7X (50-7)*/2/50

=10453.61 mm *
FirLL 8, =244500/10453.61

=23.3N/mm 2

HU I R T HIA R 45 540, b EE, o PG TR 1) £ 15-145: [6
-1]=60Mpa=60N/m

PRIHAT: 8 .<[6.]
JIT CLBE RS Lo fl R SR FEE AT B 2 A K
4.2.4 5 EMFEFR. RTHEFRERZ
(V) B il 77 ARG i

HEAC . CRICAhES S Rl i A B R P B, 10— Bhieoh 45 m, By (S
W) ZEA3-F- 84 b X h=14 X 9(GB1096-79) , SRl IR BE /)N 1., K74 56 mm (FRifEfE L,
W, GB1096-79), [HINf 4 T PR R IRl g S Bl il &7 R AF bt Wog Bl I a5 5 4
(KA HT/K6, [FEIREE FREERS SHIECAh HT/K6, JEFRIF8E R ~F o bXhX L=14 X 9X 63
() B o TR %

B HIFIRR B PPRIAOZE AN, A CPUBsT) X 6-1 43P N[ 6 1,=100~120Mpa,
Hy HAP- #4046 1,=110Mpa.

e RURHEA RSP FT )R S5 NG

bXhXL=14X9X56

R TAE K 1=L-B=56-14=42 mm

Bt 55 B0 O A %) 2 = B2 K=0.5X h=4 .5 mm

T &,=2TX10°/k/1/d
=2X 418040 10°X 10°/4.5/42/50
=95.6Mpa<<[ 6 ],

FTEL, % PR i B 28, B A .

HERS by bz 1) (R e T3 R
bXhXL=14X9X63

DRI A [] — AR At b P d A5 s IR T 2 AR, B DU B2 LR () /AT T, PR
I RSFAHIZEANK, P DARESS 5 b2 TR IR IBC P Bl A 22 4 1)

4.2.5 3R G AT E
SR 210, HIEAB s E T C=27.0KN. FIH#fE Hsh & P, T EAK%Z
B 7, WA

P=F./2
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N TR A e BRI T (B 30)

X, FORBERCAE I T4l B iAtin 07, BRI SR AR TREFE R 0o BR, FTEL P A Fe
)+
B A P=6140.4/2=3070.2N
AR 75 A R -

L,=(C/P) * X 10°/n/60
AU I H IR S RV Bk, e =3
Frbl: L=(27%10°/3070.2)° X< 10°/73/60

~1.6X10° h
4.2.6 RESTEBRHIERE
4.2.6.1 FEHIEE

Al P E ORI, MRYE S = AR REL N B, RN R RS, 1350, R
ENNEWE

K BE L=200mm,  AMEIE S d=150mm P B4 d=50mm
WK 4-6 7w,
4.2.6.2 iBEHIERE

R FJZIERE CRAME R 215007, FH R8BI L3/t EA R 41 a8,
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M anufacturing Engineering in the I nfor mation and

The Roles of Engineersin Manufacturing

In the early 1980s, engineers thought that massive research would be needed to speed up
product development. As it turns out, less research is actually needed because shortened product
development cycles encourage engineers to use available technology. Developing arevolutionary
technology for use in anew product isrisky and prone to failure. Taking short stepsis a safer and
usually more successful approach to product devel opment.

Shorter product development cycles are also beneficial in an engineering world in which
both capital and labor are global. People who can design and manufacture various products can
be found anywhere in the world, but containing a new idea is hard. Geographic distance is no
longer a barrier to others finding out about your development six months into the process. If you
have got a short development cycles, the situation is not catastrophic, as long as you maintain
you lead. But if you are in the midst of a six year development process and a competitor gets
wind of you work, the project could be in more serious trouble.

The idea that engineers need to create a new design to solve every problem is quickly
becoming obsolete. The first step in the modern design process is to browse the Internet or other
information systems to see if someone else has aready designed a transmission, or a heat
exchanger that is close to what you need. Through these information systems, you may discover
that someone already has manufacturing drawings, numerical control tapes, and everything else
required to manufacture your product. Engineers can then focus their professional competence
on unsolved problems.

In tackling such problems, the availability of workstations and access to the information
highway dramatically enhance the capability of the engineering team and its productivity. These
information age tools can give the team access to massive databases of material properties,
standards, technologies, and successful designs. Such protested designs can be downloaded for
direct use or quickly modified to meet specific needs. Remote manufacturing, in which product
instructions are sent out over a network, is also possible. You could end up with a virtual
company where you do not have to see any hardware. When the product is completed, you can
direct the manufacturer to the drop-ship it to your customer. Periodic visits to the customer can
be made to ensure that the product you designed is working according to the specifications.
Although all of these developments won’t apply equally to every company, the potential is there.
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~ Custom design used to be left to mall companies. Big companies sneered at it—they hated
the idea of dealing with niche markets or small-volume custom solutions. “Here is my product,”
one of the big companies would say. “This is the best we can make it —you ought to like it. If
you don’t, these is smaller company down the street that will work on your problem. ”’

Today, nearly every market is a niche market, because customers are selective. If you ignore
the potential for tailoring your product to specific customers’ needs, you will lose the major part
of your market share—perhaps all of it. Since the niche markets are transient, your company
needs to be in a position to respond to them quickly.

The emergence of niche markets and design on demand has altered the way engineers
conduct research. Today, research is commonly directed toward solving particular problem.
Although this situation is probably temporary, much uncommitted technology, developed at
government expense or written off by major corporation, is available today at very low cost.
Following modest modifications, such technology can often be used directly in product
development, which allows many organizations to avoid the expense of an extensive research
effort. Once the technology is free of major obstacles, the research effort can focus on
overcoming the barriers to avoid the barriers to commercialization rather than on pursuing new
and interesting, but undefined, alternatives.

When viewed in this perspective, engineering research must focus primarily on removing
the barriers to rapid commercialization of known technologies. Much of this effort must address
quality and reliability concerns, which are foremost in the minds of today’s consumers. Clearly, a
reputation for poor quality is synonymous with bad business. Everything possible—including
thorough inspection at the end of the manufacturing line and automatic replacement of defective
products—must be done to assure that the customer receives a properly functioning product.

Centra to the process of improving reliability and lowering costs is the intensive and
widespread use of design software, which allows engineers to speed up every stage of the design
process. Shortening each stage, however, may not sufficiently reduce the time required for the
entire process. Therefore, attention must also be devoted to concurrent engineering software with
shared databases that can be accessed by all members of the design team.

Many engineers have as their function the designing of productsthat are to be brought into
reality through the processing or fabrication of materials. In this capacity they are a key factor in
the material selection-manufacturing procedure. A design engineer, better than any other person,
should know what he or she wants a design to accomplish. He knows what assumptions he has
made about service loads and requirements, what service environment the product must
withstand, and what appearance he wants the final product to have. In order to meet these
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requirements he must select and specify the material(s) to be used. In most cases, in order to
utilize the material and to enable the product to have the desired form, he knows that certain
manufacturing processes will have to be employed. In many instances, the selection of a specific
material may dictate what processing must be used. At the same time, when certain processes are
to be used, the design may have to be modified in order for the process to be utilized effectively
and economically. Certain dimensional tolerances can dictate the processing. In any case, in the
sequence of converting the design into reality, such decisions must be made by someone. In most
instances they can be made most effectively at the design stage, by the designer if he has a
reasonably adequate knowledge concerning materials and manufacturing processes. Otherwise,
decisions may be made that will detract from the effectiveness of the product, or the product may
be needlessly costly. It is thus apparent that design engineers are a vital factor in the
manufacturing process, and it is indeed a blessing to the company if they can design for
producibility—that is, for efficient production.

Manufacturing engineers select and coordinate specific processes and equipment to be used, or
supervise and manage their use. Some design special tooling that is used so that standard
machines can be utilized in producing specific products. These engineers must have a broad
knowledge of machine and process capabilities and of materials, so that desired operations can
be done effectively and efficiently without overloading or damaging machines and without
adversely affecting the materials being processed. These manufacturing engineers also play an
important role in manufacturing.

A relatively small group of engineers design the machines and equipment used in
manufacturing. They obviously are design engineers and, relative to their products, they have the
same concerns of the interrelationship of design, materials, and manufacturing processes.
However, they have an even greater concern regarding the properties of the materials that their
machines are going to process and the inter reaction of the materials and the machines.

Still another group of engineers—the materials engineers— devote their major efforts
toward developing new and better materials. They, too, must be concerned with how these
materials can be processed and with the effects the processing will have on the properties of the
materials.

Although their roles may be quite different, it is apparent that a large proportion of
engineers must concern themselves with the interrelationship between materials and
manufacturing processes.

Low-cost manufacture does not just happen. There is a close and interdependent
relationship between the design of a product, selection of materials, selection of processes and

equipment, and tooling selection and design. Each of these steps must be carefully considered,
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planned, and coordinated before manufacturing Siarts. This lead time, particularly for
complicated products, may take months, even years, and the expenditure of large amount of
money may be involved. Typically, the lead time for a completely new model of an automobile is
about 2 years, for amodern aircraft it may be 4 years.

With the advent of computers are machines that can be controlled by either tapes made by
computers or by the computers themselves, we are entering a new era of production planning.
The integration of the design function and the manufacturing function the computer is called
CAD/CAM (computer aided design/computer aided manufacturing). The design is used to
determine the manufacturing process planning and the programming information for the
manufacturing process themselves. Detailed drawings can also be made from the central data
base used for the design and manufacture, and programs can be generated to make the parts as
needed. In addition, extensive computer aided testing and inspection (CATI) of the manufactured
parts is taking place. There is no doubt that this trend will continue at ever-accelerating rates as
computers become cheaper and smaller.

As we move more fully into the Information Age success will require that the engineer
possess some unigue knowledge of and experience in both the development and the management
of technology. Success will require broad knowledge and skills as well as expertise in some key
technologies and disciplines; it also require a keen awareness of the social and economic factors
at work in the marketplace. Increasingly, in the future, routine problems will not justify heavy
engineering expenditures, and engineers will be expected to work cooperatively in solving more
challenging, more demanding problems in substantially less time. We have begun a new phase in
the practice of engineer. It offers great promise and excitement as more and more
problem-solving capability is placed in the hands of the computerized and wired engineer. To
assure success, the capability of our tools and the unguenched thirst for better products and
systems must be matched by the joy of creation that marks all great engineering endeavors.
Mechanical engineering is a great profession, and it will become even greater as we make the
most of the opportunities offered by the Information Age.
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