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Table S1. Depicts input parameters, its nomenclature, formula and Excel coding

Step 1: Calculation of basic parameters about Pitch Circle

. . d
Circular pitch, mm p=mm= H? =PI() *D8
Pitch circle diameter of pinion, mm dp, =m = N =D8*D5

. . . - d
Pitch circle radius of pinion, mm rp = EP =D14/2
Pitch circle diameter of Gear, nm  d, = m #= N =D8*D6

. . . d
Pitch circle radius of Gear, mm r. = ?G =D16/2

Step 2: Calculation of basic parameters about Addendum Circle

Addendum, mm a=1m =D8
Dedendum, mm b=125#%m =1.25*D8§

Addendum circle diameter of dp,=d,+2a=d,+2m =DI14+(2*D8)

Pinion, mm
Addendum circle radius of Pinion, B d,p —D21/2
mm ol 2
Addendum circle diameter of _ _ _ -
Gear, mm d,;. =d; +2a= d; +2m =D16+(2*D8)
Addendum circle radius of Gear, R doz —D23/2
mm ol
Step 3: Calculation of basic parameters about Base Circle
Drive side base circle diameter of
Pinion. mm d,p = dpcosDp, =D14*COS(D7*P1()/180)
Drive side base circle radius of N @ —D26/2
Pinion, mm bP1 2
Drive side base circle diameter of
Gear, mm d,; = d;cosD, =D16* COS(D7*P1()/180)
Drive side base circle radius of dyz _
Gear, mm Toe =75 =D28J2

2
Step 4: Calculation of Contact Ratio
Angle A, degree i

A= cos_l[ ; :l ORA= cos'l(h;S oosh) =(ACOS(D28/D23))*180/PI(

"163' N d:‘G *P )
= (ATAN(TAN(D7*P1()/180)

((D6/D5)*(TAN(D31
*P|()/180)-

§=tan*(-1)ftan® - [NG/Np « (mnd-tand) ]}

Angle 3, degree
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dy o ‘Np v cosQy

it 1 - -
e—cos (22| OR a— cos™t|—= — |
\d o/ “dp*P /

Angle @, degree

r N .
B = tan Mtan @ — 'it) (s _ o
} ar tan@ .. N v {tana — tan )
. N/

Angle B, degree

\l'lll(roG: —Tpgt) + \-’r(""op: —Typp?)

—[(rz + 1) sin @]

my =
OR
]'ﬂf =

pcos®
Contact ratio m;

:Ji (tanA4 — tan B)OR

N
_'p
m, =— tancx—tanﬁ’

TAN(D7*PI()/180)))))*180/P
10
=(ACOS(D26/D21))*180/PI(
)

=(ATAN(TAN(D7*PI()/180)
- ((D5/D6)*(TAN(D33
*P1()/180)-
TAN(D7*PI()/180)))))*180/P
10

=(D6/(2*P1()))*(TAN(D31*P
1()/180)-TAN(D34*P1()/180))

Step 5: Calculation of Contact Diameters / Contact Radius

R . .. d @ N @ = * *
Contact diameter in Pinion, mm d.p = %Oﬂdcp = Pp;ossﬁ ngsl(ésggs58/7185;()/180))/
Contact radius in Pinion, mm r.p = d;P =D37/2
. . _ dgcos® _ Ngcos0 =(D16*COS(D7*PI()/180))/
diameter in Gear, mm de= ~oop ORde =P 05 COS(D34*PI()/180)
Contact radius in Gear, mm re = d;'; =D39/2

Step 6: Calculation of LPSTC Diameters / LPSTC Radius

-1 2
Angle £, degree £ = tan [tana: — —]
Np
LPSTC diameter in pinion, mm dp= 20 0p g, = NecosO
COSE Pcose
L el
LPSTC radius in pinion, mm rp = —&
' 2

-1 2m
Angle E, degree E =tan [‘tﬂnﬂ — N_]

G
. . d.cos® N.cos@
LPSTC diameter in Gear, mm de= -2 ORd, = —=
cosE PcosE
die

LPSTC radius in Gear, mm

e

=(ATAN(TAN(D33*PI()/180)
-(2*PI()/D5)))*180/P1()
=D14*COS(D7*PI()/180)/C
0S(D42*P1()/180)

=D43/2

=(ATAN(TAN(D31*PI1()/180)
-(2*P1()/D6)))*180/P1()
=D16*COS(D7*PI1()/180)/C
0S(D45*P1()/180)

=D46/2

2
Step 7: Calculation of HPSTC Diameters / HPSTC Radius

1 2T
Angle f, degree f=tan™"|tanf — A
. L 4 = dpcos® g = !'T’Pcosti'l
HPSTC diameter in pinion, mm - HE Pcosf
o d
HPSTC radius in pinion, mm Tup %

Angle F, degree

=(ATAN(TAN(D32*P1()/180)
+(2*P1()/D5)))*180/P1()

=D14*COS(D7*PI()/180)/C
0S(D49*P1()/180)

=D50/2

=(ATAN(TAN(D34*P1()/180)
+(2*PI()/D6)))*180/PI()

- * *
HPSTC diameter in Gear, mm dye = dz;;;@ dye = "“;GC‘;‘)SS;?’ (_32(1[?52(:*?3?(()[/)178(;“)/180)&
.. d
HPSTC radius in Gear, mm Tug % =D53/2
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Table S2. Calculation of Circular tooth thickness at LPSTC and HPSTC

Estimation and validation of HPSTC in spur gears using spreadsheet application

Step 8: Circular tooth thickness at LPSTC

Involute angle at
pitch circle,
Circular tooth
thickness at pitch
circle

Pressure angle at
LPSTC

in Pinion
Involute angle at
LPSTC

in Pinion
Circular tooth
thickness

at LPSTC in Pinion

Pressure angle
at LPSTC in Gear

Involute angle

at LPSTC in Gear,
Circular tooth
thickness

at LPSTC in Gear

8= tang¢p— ¢
-
2
d
= cos—1[ 2P
tup = cos™ (37)

Op = tangyp — @pp

tc
tep = dip * ( d_+ & — 91.9)
P

d
= ool [C2E
#ie = cos™ (3%)

Oz = tang, . — @y

tC
topg = dig * ( d_+ 6 — BL-G)

[

Step 8: Circular tooth thickness at HPSTC

Pressure angle
at HPSTC in Pinion

Involute angle

at HPSTC in Pinion
Circular tooth
thickness

at HPSTC in Pinion

Pressure angle
at HPSTC in Gear

Involute angle

at HPSTC in Gear
Circular tooth
thickness

at HPSTC in Gear

L fd
b = cos (22)

dyp
Oyp = tandyp, — ¢yp

t
teup = dyp *(d_‘_|_g_ BHP)
P

Pye = cOS™ (%)

dye
Oue = tan gy, — dye

tc
teye = dyg *(d_+g_ 'S'Hc.')
G

*hkkkkikkk
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