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Abstract

The study mainly focuses the large emerging market of the chair lift when
the mass population ages. The design of our chair lift was based on the issue of
the mass aging population, and our layout is a motor spurring the single-tooth

worm reducer.

After we had a preliminary understanding of the product’s specifications,
we can not only design the product that best meet the needs but can also
achieve our goal with the lowest expense under limited budget. Designing a
product is hard to success without numerous of failures, we have been through
countless dead ends to find the best parameters. Eventually, we came out with
the design of a worm gear speed reducer mechanism with a spur gear as our
transmission mechanism. With the aid of Fortran, we were able to minimize our
mistakes of calculation and save huge amount of time of redesigning at the
same time. After multiple calculations, we were able to achieve the required
load capacity, while reducing the body size of the reducer and its transmission
mechanism in less than a width of 200 mm. The worm circumferential force

and rated circumferential force we also observed by us.

The background knowledge implemented in this study were based on the
expertise we learned in Mechanical Design, and with the help of extra
programming. At the end of the lesson we learned that the materials needed

during our project is a lot fewer than we had imagined.

Key words : single-tooth worm reducer, reducer, Mechanical Design
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15.3131*%45.163=90.326W; 5
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Dimensions
| d 15 mn Calculation data
.. D 42 mm Basic dynamic load rating C 277 kN
E = T U HES [ Basic static load rating Cqy 20 kN
\ " dy = 218 mm
8 8 13 Fatigue load limit Py 208 kN
D d d
c " m Reference speed 15000 r/min
/ | d m ! e Limiting speed 18000 r/min
7 1 mm -
s V) . Calculation factor e 028
el Calculation factor Y 21
Calculation factor Yo 1.1
Abutment dimensions
T dy max. 22 mm Mass
J—L’ dp min. 215 mm Mass bearing 0.094 kg
: g 51__J | Da min. 38 mm
D, 36.5
Dy min. 38 mm
D, d, dy D
min. 2 mm
i Cp min. 3 mm
1 =—1 ol ¢
- — Ir 1
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N 2 3¢ =R =2
Bl 4-4 30302 ;% 4i -k F 31
A 4% ég‘—_‘.L BN g z 5 ;}fi = —m 1 g Ry
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M fs b E & f AR deT SR
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108 10
F,. =1104.9716N ~ F,, = 325.6309N ~ F,5; = 126.3842N
C=27.7KN ~Y=2.1-e=028~ Kz=1

05Fra _ 05Frp

= + E
Ya Y5 ae

0.5 x126.3842 - 0.5 x 325.6309
1.5 - 1.5

+1104.9716

0.5%325.6309
1.5

Fou= = 108.5436

0.5 x 325.6309
FﬂB = 1 5

P, = F,, = 325.6309

+ 1104.9761 = 1213.5152

Py = XgF,p + YgFap = 0.4 x 126.3842 + 1.5 x 1213.5152 = 1870.8265

Lig 0.3 Lig 0.3
A=Cy=Py|— = 2506KN » B=Cg=Pz|— = 14.3981KN
Kp Kp

0.5%325.6309 0.5x325.6309
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P, = F,, = 325.6309

Py = XgF, + YgF,, = 0.4 X 126.3842 + 2.1 x 1185.507 = 2540.1093

Lig 0.3 Lig 0.3
A=C,=P, (E) — 25061KN ~ B=Cp=Ps (K—R) — 19.5490KN

% 42 WRE phph R E & A Bk

Fae : fihe 4 1104.9720N
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FrB @ j&e 4 126.3632N
C: g b f in 27.7KN

Y : fhe 2#Hc 2.1

X Ewe rlk 04

n: #hig 1500

Lh: %34 10000h

L: % & (106 #) 900x10° #&
FaA : #he 4 77.5311N
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PA: % f i 325.6309N

2540.10931N

CA : 35 % § i 2.5061KN
CB: §f &8 § i 19.549KN
By ¥R % By
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St
ERphkEd 2l c FEFUIIL IS BT 4 0 FLLG o

AR (8% 4 5 2B e T 90T o

YF =0, Woe— Wy — Wyg — Wy =0 , Wy, — Wyq = 1104.9716 +711.25

TM. =0, Wy X 16 + W, X 73.5 = W, X 32

1104.9716 X 16 + 711.25 X 73.5 = W,; X 32
W,q = 2186.138 ,W,, = —369.9165

YE =0, Wy — Wy + Wy + W =0 W, + W, +25887 = 420.7128
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TM, =0, Wy x30.11+W,, X 16 = W, x 32+ W, x 73.5

145.5131 x 30.11 + 420.7128 X 16 = 32W,; + 258.87 x 73.5

Wyq = —247.3169 , W, = 409.1597N

E=0, W,=0, W,,=1455131N

Wag Wi=420.7128
i vd
1455131

10927.9546,_10743.1050

"
W,,=409 1597 : 247.3169 Wyg=2186.1381
1 | [
W,,=145.5131
30.11 % s ! Wee | ag % !
] 0 ‘7
‘ } 16 ! 16 I Wzd I 55 w 16 ? 16 | V\Iflzd
| xe |
Wee \ i | f " W 1455131
1455131 Wi | |
" \ | | 0 369.9165 W |
0 } | I | 258.87 I 1104.9716 :
I
\ I | | | [ |
| 4091597 i | | | i
! : : : 1474.8881 |
I | | I
> | : | 369.9165 i
o | | o
| | I
I | : | + |
V o, I L ] Vul L
_ [ I ! ! -
I [ | | I
| 115531 - : I -M1.25
| ' ' '
——
i 258.87 |
I |
I |
|
[
|
|
|
|

+— e — 1=

N
~
(s

|

|

|

|

|

|

29516.8736 I

|

|

598.664 |
+ |+

m o + :

|

|

|

|
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H 7 #ffs #4383+ Single worm gear reducer design

FERGER SR kA A PR Excel 202 AH
% 51 sEibht B 4
5 360
TR | RRA Jed2
S45C 3 St
Nsf :
& &
#hk C 1|8 #hdh 2|0k D 3
4
M1 |1841.21 |10927.95 |10743.1 [2588.7 |N-mm
M2 |168.37 |598.66 |29516.87|7112.48 |N-mm
M 1848.892|10944.34 |31411.14|7568.933 |N-mm
T 0 34428.4 |34428.4 |34428.4 |N-mm
8 [5.012643|12.93385 |14.34239|12.79673|mm
w25 28 25 20 mm
RIILE MRkt L FIL F R SRR ¢

Tdhil Bote X 0 RS ERIREEF AT L 0 R A Ak e
““'%% I'SJ, ,ﬁ-&ﬁo

53 M bbpe R 3

g2

TR

FhkF (% 4 (& > o T AT o

Wxc is :

Wyc is : 409.1597

Wzcis :

0.0000

-369.9165

Wxd is : 2186.1381
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e
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H 7 #ffs #4383+ Single worm gear reducer design

Wyd is : -247.3169
Wzd is : 145.5131
Frd is : 2200.0830
Fad is : 145.5131
Frcis : 551.5885
Fac is - 0.0000
% > ¥ Nsf=2.5
WL ARG 4 PO o At RSN PR KRR o

| |
Calculation data
Basic dynamic load rating
» 61905

Popular item Basic static load rating

Fatigue load limit
Dimensions

’ & d 25 mm Reference speed
i ﬁﬁv- D 42 mm Limiting speed
" T ‘ B 9 mm Calculation factor
oo, d dy dq = 30.25 mm Calculation factor
Dy = 37.7 mm
t Mass
| [ 2 min 086 mm Mass bearing
Abutment dimensions C 7.02 kN
o Co 43 kN
. o
:'QT ; Py 0.193 kN
36000 r/min
D, 6, dy min 27 mm 22000 e
Da max 40 mm ke 0.02
'_4‘(/;1: ra max. 0.3 mm fo 147
0.043 kg

Bl 5-4 61905 j& Tk fihrik T 3L
BISHPE PR T S By AT RRRE AT BT o
T gt o

yk][ﬁ’}.% %%’3«% & E A E s heT A o

E:w:0.0GtﬁlsiO.EG X=10,Y=0
C, 2200.0830 B : -
E:w:0.0GtﬁlsiO.EG X=10,Y=0
C, 2200.0830 B : -

60 X n X Lign 60 X 37.5 x 10000
10 = 106 = 106 = 225(1‘36@)

P, = F,; = 2200.0830N

P. = E, = 551.9597N
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1
c—c.—P. (K—) _ 551.9597(

L
D:CD:PD(K

W=

2251
)3 = 1558.2481N

225

= 2200.083(

1
)3 =6211.0721N

1

52 Wi 4§ e B A

Fad : #hs 4 145.5131IN

Frd @ j&w 4 2200.1393N
Frc @ & 4 551.9597N

C:3pad f i 7.02KN

e: 0.26

Y : #he ¥k 0

X jEm x#k 1.0

n: fhil # 37.5

Lh: %33 & 10000h

L : & (106 #) 22.5x106 #&
PC: % f i 551.9597N

PD: %% f i 2200.0830N
CC:3pad f 77 1.55824KN
CD: $f % f 7 6.21107KN
By it e £ By

K I R

‘r'ii%?q"’ tbﬁd—,;j’!\ o

Cdliy

B J7 5 6.21107KN -] »* 61905 ;& sk fih-k 17 7.02KN>
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5-A5 bk 3K 3+
3 53 i 4

R
HE ERRERY;
S45C Syt Mpa
Nsf :
T |34428.39 N-mm
Phig - d |28 20 mm
bt b |8 6 mm
h |7 6 mm
5 i i 1 b
Pt e 74.8 74.8 Mpa
L& 4109577 |7.67121 |mm
R+ E 149.6 149.6 Mpa
L& 4.696659 |7.67121 |mm
%A 10 8 mm
gL 18 14 mm

HEd L g PR BRI SR R 6 5 R Aho % B
L Gl R T RS T R R

o

P T LS G e
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H 7 #ffs #4383+ Single worm gear reducer design

6% Sk

6-1AGMA # &4 - ¥

% 6-1 AGMA &+ -5 8 » #ichy

np=np="|- % & #& i& (rpm)

H=j » 7 5 (kW)

dp=dp="] & ¥ & i

Ko= Ko=1i8 § i I #c

m=# & fic#ic(mm)

b=+ # % % (mm)

J=% e ik

Qv= Q== it & ¥ B
A=50+56*(1.0-B)
B=0.25*(12-Q.)**0.667

Cme=Cnc=¥ 4213 I 2idk

S1=S1=% @ B #rKEFFETIY & 22 4 6

R P A R

S=i & B KNS iE

Ce=Ce=F & HER B L

tr=t=® 13 I 55 S » JEAE

ht= h= 2 # %

N
B

375

0.2

50

1.25(32 3 §= -4
2

20

0.24

10

83.7736

0.3969

1(& 55k 3)

O

0.8(7 g & =)
(s )

B (F s )

By R £ By
EKFEE B APHEH ACGMA $# -4 5 24518 0 AP iR & R
GRS R T N
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H 7 #ffs #4383+ Single worm gear reducer design

% 6-2 AGMA’;‘*)@"“E% L licdy

Tp=Tp="] # #% £ = 46(N-mm) 50929.5818
Wi= Wi=*» 524 (N) 2037.1832
Kv= K,=# § iF fdic 1.0212
Vit= V=] & # & i & (m/s) 0.09817
Vtmax= Vima=| % i + & Flik & 0.6638(Vt <Vimax)
(m/s)
Cpf= Cpr=-] # #+" ] T #ic 0.05(b/10d<0.05)
Cpm= Cpm="] # #5+" &2 I & 1
CMa= Cra=h & 13 4 #c 0.1394(— & % B %)
Km= Km=§ 7 A 1 ik 1.1639
KB= Kg=# % & & 2 T (i 1(F < i)
sigmab=cp, =TAGMA %* J& # (MPa) 315.2792
Bih 4 4 #ehh
wy
ap = mb] K K ,KnhKp
FEEEDAGMA 4 o BEFEFFEY RA -
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6-2 BV RATE

4063 B R E Bk

=R R 0~120
KR=Kr=¥ §.2 1% I fdk 1.25(7 #.2& 99.9)
L=# #& & 8000( % )
Nc=Nc= % it 8y 1.5x 107
YN=YnN=% o (57T ik 1.010(7% %k # 107)
Nsf= Ns=% 2 ¥k 1(- it *)
sigmab=cp =AGMA % J&; 4 (MPa) 315.2792
KT=Kr=if & ¥ 1(T=0~120)
Sat=Sa=7% ¥ % ¥ % & (MPa) 390.1970
By $ PR 2 #hy

NSfKTKRGb <
— “at
Yar

WP G EESRATE G BT FERMEA -
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6-3 AGMA £+ 3+ ¥

4 6-4 AGMA &1+ % i~ By

np= Np="] # 5 & ¥ (rpm)

H=g »~ 5 5 (kW)

dp=dp="] # s & /<

phin=yn & + %

Ko= Ko=1i8 § i I #c

MG= mg=/f & +*

Qv= Qu=t Bt & ¥ &
A=50+56*(1.0-B)
B=0.25*(12-Qv)**0.667

Cmc=Cmc= %4212 I 2k

b=# # 5 % (mm)

S1=S1=% & B RKEFIEDY & 828 i

bR e
S=i & B KNS iE
Ce=Ce=%EHBERB T &

tr= t=4 12 [f] 3 #5% e/ > FEAE

ht= hi= 2> # /%

375
0.135

50

20

1.25(32 3 §= -4
£ (&= 0E)

10

83.7736

0.3969

1 (& 55k 3)
20

O

0.8(7 J & =)
(s vafd)

& (7 i)

By $ 7 4

by
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% 6-5 AGMA Hff &+ 3+ 3 oy & dichi

Tp=Tp="] # #-K < 4z 4£(N-mm)
Wi= Wi=*» 4 4 (N)
1= & o i

Cp= Cp=31+ 4 #c(v M Pa)

Kv= K= § iz i dkc

V= V=] # i & i & (m/s)
Vtmax= Vimax="|* # ## = & [l &
(m/s)

Cpf= Cpr="] # #+* ] (2 dc

Cpm= Cpm="] # # 1" & 13 & (&
Cma= Cna="% & ¥ h#ic

Km= Kn=§ j& 4~ i % i

KB= Ke=# % & & 13 & Trilc
sigmac=cc; =AGMA % & * (MPa)

50929.5818

2037.1832
0.1607((sin20xc0s20)/2x1)
191(st 48 1)

1.0212

0.1031

0.6638(Vt <Vitmax)

0.05(b/10d<0.05)
il

0.1424(— 4% % B %)
1.1639

1(- 4% B %)
828.9125

By ¥R %

5

o.=C

3-8 1519 5] AGMA £1§ i 4

Wi
— KoKvKmKRB
P |bd,I

%;J—v—r = F’F;JE’Q‘F% qé)i °
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6-4 FHARARTE

% 66 FiFa e R Y By

=8 A
KR=Kr=% # & 8 I+ ik
L=# %—%‘r fr’

Nc=Nc= 75 % i #y

YN=Yn=%d okt ¥k
Nsf=Ns=% > (28

IN=ZN=4&18 IR T ik
CH=Cn=3%/f /i & ¥k

sigmac=o. =TAGMA #:§ J& # (MPa)

KT=Kr=if & ¥k

0~120
1.25

8000( % #°)

1.5x 107
1.010( % % ¥ # 107)
1(- i v)
0.9701

1(5 4p £ 4T & H )
828.9125

Sac=Sa=7% ¥ 421§ 5 & (MPa) 1(T=0~120)
1068.0761
e $1 8 A 5
NSfKTKRJC S
=Tl
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6-52 & EH/TF

F 6-7 7R AR

Sat=7% 2 % d 3 & (MPa) 390.1970
Sac=7% 34/ % A& (MPa) 1081.0738

PENGHEPSRRNERMBAL  FRRY R EREFT -

# 6-8 >H it 4% (ANSI/AGMA 2001-D04)

DA IV Ap FFEY R Sa
$21 Su=0533HB+88.26(MPa) | HB=533.53 = HRC 53
DA -4 F 4R 58 A Sac
£5 1  Si=2.22HB+200.6(MPa) HB=396.61 = HRC 42
Er

SCM440 # % i3 % HRC55

\
]
B
\_.
e
¢
=l
%
\_.
Ja;
't
[k
= »
[l
Ay
~-
1= ey

PEH S LR TR R
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H 7 #ffs #4383+ Single worm gear reducer design

* 7'.i ® EK 3

7-1 AGMA $ &+ + &

% 7-1 AGMA &+ -5 8 » #ichy

np=np="|- % & #& i& (rpm)

H=j » 7 5 (kW)

dp=dp="] & ¥ & i

Ko= Ko=1i8 § i I #c

m=# & fic#ic(mm)

b=+ # % % (mm)

J=% e ik

Qv= Q== it & ¥ B
A=50+56*(1.0-B)
B=0.25*(12-Q.)**0.667

Cme=Cnc=¥ 4213 I 2idk

S1=S1=% @ B #rKEFFETIY & 22 4 6

R P A R

S=i & B KNS iE

Ce=Ce=F & HER B L

tr=t=® 13 I 55 S » JEAE

ht= h= 2 # %

N
B

375

0.2

50

1.25(32 3 §= -4
2

20

0.485

10

83.7736

0.3969

1(& 55k 3)

O

0.8(7 g & =)
(s )

B (F s )

By R £ By
EKFEE B APHEH ACGMA $# -4 5 24518 0 AP iR & R
GRS RN T L S
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H 7 #ffs #4383+ Single worm gear reducer design

% 72 AGMA k4 3 5 8  dicky

Tp=Tp="] # $#-K % 3= 4&(N-mm)
Wit= Wi=* 4 (N)

Kv=Ky=% § j7 28k

Vit=Vi=-| & % & [l & & (m/s)
Vtmax= Vimax=-| # & ~ & [l & (M/s)
Cpf= Cpr="| # #+* ] 2 ¥

Cpm= Cpm="] # 5" &2 I+ &
Cma= Cma=" & ¥+ i

Km= Km=§ j7 4 i 78

KB= Ke=#% & & i It %k
sigmab=cp =AGMA %*J& + (MPa)

50929.5818
2037.1832

1.0212

0.09817

0.6638(Vt <Vtmax)
0.05(0/10d<0.05)

1

0.1394(— & % B 5*)
1.1639

107~ 5ai)

156.0144

e 1 4

By

b mb]

21
‘Z

40

Wy
= Lk KK Kp

@I AGMA $ 4 RFFEFFES %A -
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7-2 BHERARTE

4073 FEEA A E B

= B 0~120
KR=Kr=7 3 & % I 4k 1.25(7 % & 99.9)
L=# #& & 8000( % )
Nc=Nc= 7% i¥ 1.5x 107
YN=YnN=% o (57T ik 1.010(# % i¥ # 107)
Nsf= Ns=% 2 i ¥ 1(- &g *)
sigmab=cp =AGMA % Ji; 4 (MPa) 156.0144
KT= Kr=§ & fh # 1(T=0~120)
Sat=Su=7% ¥ 4 % % /& (MPa) 193.0871
By R 4 #cy

NSfKTKRGb <
— “at
Yar

WP G EESRATE G BT FERMEA -
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7-3 AGMA £/ &+ ++ ¥

i 7-4 AGMA #f]Js* +- 5 B » #ichi

np= Np="] # 5 & ¥ (rpm)

H=g »~ 5 5 (kW)

dp=dp="] # s & /<

phin=yn & + %

Ko= Ko=1i8 § i I #c

MG= mg=/f & +*

Qv= Qu=t Bt & ¥ &
A=50+56*(1.0-B)
B=0.25*(12-Qv)**0.667

Cmc=Cmc= %4212 I 2k

b=# # 5 % (mm)

S1=S1=% & B RKEFIEDY & 828 i

bR e
S=i & B KNS iE
Ce=Ce=%EHBERB T &

tr= t=4 12 [f] 3 #5% e/ > FEAE

ht= hi= 2> # /%

375

0.135

50

20

1.25(32 3 §= -4
£ (&= 0E)
10

83.7736

0.3969

1 (& 55k 3)
20

O

0.8(7 J & =)
(s vafd)

& (7 i)

Holh 4R 4

by
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% 7-5 AGMA £/§ & * %i;éiﬂi%l:".ﬁt%

Tp=Ty="] & #h-K % = %2(N-mm)
Wi= W=27 % 4 (N)
|=3:7F & P ik

Cp= C, =314 #% #(VMPa)
Kv=Ky=% { j& f: 8k

Vi= V=] & # & [}l & (m/s)

Vtmax= Vimax=-]" # & < & IF]:#

& (m/s)

Cpf= Cp='] & #5 vt &) 2 dic
Cpm= Cpm="] # fi5+* &3 T (@
Cma= Cra=% & ¥+ T iic
Km=Kn=§ iz 4 v ik

KB= K=t & B 3 T ik
sigmac=c. =TAGMA i & 4
(MPa)

50929.5818

2037.1832
0.1607((sin20xc0s20)/2x1)
191 (st 48 1 1)

1.0212

0.1031

0.6638(Vi <Vimax)

0.05(b/10d<0.05)

1

0.1424(~ 453 B 5%)
1.1639

1(- &% 5 3Y)
828.9125

Hdy

W,
%= [pa,

§ 15 W5 AGMA RIS > R¥FE FRMEA -

KoKvKmKB
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7-4 BERARARTE

%76 F AR R E B

=8 A
KR=Kr=% # & 8 I+ ik
L=# %—%‘r fr’

Nc=Nc=1 7 i¥ #f
YN=Yn=%d JaaiE i fidic
Nsf=Nsi=% > % #c

0~120
1.25

8000( % #°)

1.5x 107
1.010( % % ¥ # 107)

1(- s v)

ZN=ZN=%: 5 PR 4 Th i 0.9701
CH=Cp=#:i# B %3k (5 4p &6 B F)
sigmac=cc =AGMA #: /i J& # (MPa) 828.9125
KT=Kr=f & ¥k
Sac=Sac=% ¥ ¥ /¥ 5 B (MPa) 1(T=0~120)

1068.0761

g R £ By
NSfKTKRJC S
e/ L
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7-5 T BERHF

Fo T-7 BB AR

Sat=7% 2% §* & % A& (MPa) 193.0871
Sac=% ¥ 428 5 A (MPa) 1081.0738
Ly o=

EAOGEPS RANERMABEL > FRR YR EREFT -

% 7-8 >4 it 4 (ANSI/AGMA 2001-D04)

1. DA VAR B R R R
Sat -

51 HB=197.31
S«4=0.533HB+88.26(MPa)

2. XA 4 F RN A
Sac HB=396.61 = HRC 42
Sx=2.22HB+200.6(MPa)
3. ERH
SCM440 % % %+ HRC

50

WAL DA NPER S AR B E ZE Y B BIL K

K 3 i A
FRENDES AR 3P R A AAD A RAERI L ME o B AR
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¥8% BHu3H

8-135F & B

o

R

FAN VBRI EIHREFE VT BT
Hpis BRI~ ol Dph g T ApLE EH
bl G MR EREGAR e - REE (T o )2 E ¥R (2o L) T
v B AR R R LITHRIRPE AR BRR 7 T AR
M oS e RS R R QLITERRT 0 RIS R R B iR 7 .

B TE 5 4 hiREs 1T S D P o SRS L R LT SR b L 2 B
R R 4 e R I s oo R 4 R RR Y 4 B R

S0l ERYE BT R R

A ER Agh R oo iE T KRG RO U] Blicihiph K o

W R R L U L Eond G M2 Sl R RS
o MR ERE B R BTN G M4 PR LB A L > e
EEE S ST LAR AR IR

Wt FI SRR T B T AR R IR A G A S T
éw%ﬁﬁﬁygo%%%%@%&%ﬁﬁﬁ%ﬁ@ﬁWﬁﬁﬂﬁEWﬁ’
e 4R 4F B 4R R B AF DU B RV AR AR 1 0 AP T RET 4K
wﬁ%ﬁ?ﬁﬁsﬁﬁﬁﬁﬁo%u%%%%@%ﬁ’ﬁW$%ﬁaﬁﬁ

BATE T B BT o
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342 R
[1] J. Shigley, C. Mischke, R. Budynas. (2003), Shigley's Mechanical

Engineering Design (7 edition), New York: McGraw-Hill

[2] *%5 R (2015) B~ 5° GARRT TR AL

47 #HY B H44p2 ePaper(2019 #)



H 7 #ffs #4383+ Single worm gear reducer design
>
Yiéx

- dR1E BRIGIE T A4 Fortran #23°

implicit none

integer,parameter:: double = selected real kind (p=14)

real (kind=double)::WtgR

real (kind=double)::dpg,C,C1,C2,msr,mG,ng,Px,L,Vw,Vg,Vs,Mu,e, Tw
real (kind=double)::Wtw, Wrw,Waw,Wf,Cm,Cv,Cs,Hi

real (kind=double)::Gg,Gw,m,nw,dpw,bm,bm1,phin,H,lambda

real (kind=double)::pi,radius

integer Casting

OPEN(10,FILE="Worm drive input2.txt',STATUS='OLD")
OPEN(11,FILE="Worm drive output2.txt',STATUS='NEW")

IPRINT *'Key in: Ng,Nw,m,dpw,bm,Phinnw,H,Casting’

READ (10,*) Gg,Gw,m,nw,dpw,bm,phin,H,Casting,lambda

pi=3.14159265359

radius=57.3

dpg=Gg*m
C=(dpw+dpg)/2

msr=Gw/Gg
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mG=Gg/Gw
ng=nw*msr
Px=(pi*dpg)/Gg
L=Gw*Px

llambda=ATAN(L/(pi*dpw))

IF(dpw>=((C**0.875)/2.0) .and. dpw<=((C**0.875)/1.07))then
write (11,*)'dpw is OK'

else
write (11,*)'dpw is fail’

end IF

C1=(C**0.875)/2.0
C2=(C**0.875)/1.07
bm1=0.667*dpw

IF(bm<=0.667*dpw)then
write (11,*)'bm is OK'
else
write (11,*)'bm is fail’

end IF

Vw=(pi*dpw*nw)/(60*1000)
Vg=(pi*dpg*ng)/(60*1000)
Vs=Vg/(Dsin(lambda/57.296))
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IF(Vs<=0)then
Mu=0.150
elseif(Vs>0.AND.Vs*196.85<=10)then
Mu=0.124*DEXP((-0.074)*((Vs*196.85)**0.645))
elseif(Vs*196.85>=10)then
Mu=0.103*DEXP(-0.110*((Vs*196.85)**0.450))+0.012
end IF

Iwrite (11,*)'Mu is :,Mu

e=(((cos(phin/radius)))-Mu*tan(lambda/radius))/(cos(phin/radius)+(
1Mu*1./(tan(lambda/radius))))

Tw=(60*(10**6)*H)/(2*pi*nw)

Witw=2*Tw/dpw

Wrw=Wtw*(sin(phin/radius))/(cos(phin/radius)*sin(lambda/radius)+Mu
1*cos(lambda/radius))

Waw=Wtw*(Dcos(phin/radius)*Dcos(lambda/radius)-Mu*Dcos(lambda/
1radius))/(Dcos(phin/radius)*Dsin(lambda/radius)+Mu*Dcos(lambda/
2radius))

Wit=(Mu*Waw)/(cos(lambda/radius)*cos(phin/radius)-(Mu*sin(lambda/
1radius)))

IF(MG>3.AND.mG<20)then
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Cm=0.02*DSQRT((-mG**2)+40*mG-76)+0.46
elseif(mG>=20.AND.mG<76)then
Cm=0.0107*DSQRT((-mG**2)+56*mG+5145)
elseif(mG>=76)then
Cm=1.183-0.00658*mG
end IF

Iwrite (11,*)'Cmis :,Cm

IF(Vs*196.85>0.AND.Vs*196.85<=700)then
Cv=0.659*EXP(-0.0011*Vs*196.85)

elseif(Vs*196.85>700.AND.Vs*196.85<=3000)then
Cv=13.31*((Vs*196.85)**(-0.571))

elseif(\Vs*196.85>=3000)then
Cv=65.52*((Vs*196.85)**(-0.774))

end IF

Iwrite (11,*)'Cv is:',Cv

ICs P.259
linput MaterialSep Casting,dpg
IF(Casting==1)then
If(dpg<=64)then
Cs=1000
else
Cs=1859.104-476.5454*L.OG10(dpg)
end IF

elseif(Casting==2)then
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If(dpg<=200)then
Cs=1000
else
Cs=2052.012-455.8259*L0G10(dpg)
end IF
elseif(Casting==3)then
If(dpg<=625)then
Cs=1000
else
Cs=1503.811-179.7503*LOG10(dpg)
end IF
end IF

Iwrite (11,*)'Cs is :',Cs

Hi=(ng*Waw*dpg)/(1.91*(10**7))+(Vs*WTf)/1000
WtgR=(Cs*(dpg**0.8)*bm*Cm*Cv)/75.948

IF(WtgR>Waw)then

write (11,*)'WtgR>Waw Safer Design'
else

write (11,*)'WtgR<Waw Design Design'

end IF

write (11,10)dpg
write (11,11)C

write (11,33)C1
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write (11,34)C2
write (11,35)bm1
write (11,12)ng
write (11,13)Px
write (11,14)L
write (11,15)lambda
write (11,16)msr
write (11,17)mG
write (11,18)Vw
write (11,19)Vg
write (11,20)Vs
write (11,21)Mu
write (11,22)e

write (11,23)Tw
write (11,24)Wtw
write (11,25)Wrw
write (11,26)Waw
write (11,32)WF
write (11,27)Cm
write (11,28)Cv
write (11,29)Cs
write (11,30)Hi
write (11,31)WtgR
FORMAT(dpgis :',F10.5)
FORMAT('C is ' F10.5)

FORMAT('ng is :',F10.5)
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FORMAT('Px=Pg is :',F10.5)
FORMAT('L is ' F10.5)
FORMAT ('lambda is:',F10.5)
FORMAT ('msr is :',F10.5)
FORMAT('mGis :',F10.5)
FORMAT('Vw is :',F20.8)
FORMAT('Vg is :',F20.8)
FORMAT('Vs is :',F20.8)
FORMAT('Muis :'F15.10)
FORMAT('e is ;' F8.4)
FORMAT(Twis :',F15.5)
FORMAT ("Wtw=-Wag is:',F15.5)
FORMAT (‘Wrw=-Wrqg is:',F15.5)
FORMAT ('Waw=-Wtg is:',F15.5)
FORMAT(Cmis :',F20.6)
FORMAT('Cvis :,F20.6)
FORMAT(Csis :',F20.6)
FORMAT('Hi is '\ F14.4)
FORMAT(WtgR is :',F12.4)
FORMAT(‘"WT is :',F15.5)
FORMAT(Clis  :F10.5)
FORMAT('C2 is :',F10.5)
FORMAT(bmlis : F10.5)

STOP

END
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