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1- Durability Characteristics Analysis of Plastic Worm Wheel with Glass Fiber
Reinforced Polyamide[5].

gl Gl 8 jeall tal sl Bala (e pgieaall Sud (a9l (rusal) ailad Jolas
tdagd)

L e oat Ll Y i Jlae 8 aaly Gl e 2Kl Aol il Jeasies
Gl (b @lld aag JSTU ALl daglial) (e Dlcad celiagaall (ga anlly ¢ 550N amadis (sl
FEl) Jlesiad 581 lSHal) agatl Ausllall LK) (alsal) el clandlll 4l fas
OSadl) e dan LKL dasal) il ariaat ddee 8 Lalajll GLIVL jheal) Saud
Sliging Cin LISl Gailiadll dulas bl 038 (e Caagl) Al (alsall el ik
paibadl oz Lol Gl dns 3l A8 jmas ety Ablas ke el dalasl) Gl

SIS



17

-

tdagliall
Balas % 25 duwiy z Lol GLL 83 3aall 6.620a) Joll 33la b Ayl 8 Alasiaall salal)
3sially 2 (gagall Crianal) (1-1) JSN maiagns %50 Ly z Lol Gl 8 3aall daal ol

3 ghall Crioaall

A poal) iagiail AT (A 3 ghally S (gasall Crianall (1-1) JS
pnaa’ (ra 2SHN a3y (B25a0) S yisal) anaal 23 (25kall Giasall) Laagall Alaall aseiai Jd —
iyl e il Sl eatigh (atll M e ilisend)
LY e Al aty Saudll) mubll aal) oyl e ASaudll il 7L o5 -
REENES)|
Ol (172) U<l agy amall sall s daps diey (me aniilSae ddacsy Ll el 3 =
sl L) b Jeniceal

-

sdanl)

O C'.\.); Clé‘)j\ uLAL §))M 2\_.1.3‘5.3 Gl 5\__\.1‘)35\ 'g')l.u;j\ (1_3) dS.JJ\ Lﬁw\ @4‘9:1

:hla sac Al sda & (fialll



18

il Ay g 3mally (gsad) Crivenall £1p38) Al Jarisall jlgal) pdag (1-2) J<ad)
A

-

533 (100000-20000) 0 ¢yt piieadl] Zacilly o U oliia¥) Jona 3 =

Loy (55l iesall e 25WH Ay 7 a3l Gl (sl Ciesall ol5ial Jana ala)) IS (pw —
50wt

PAGE+GF25

B0 -

)
% o PAG6+GFS0
4.0 -

other product
2.0

0.0 -

o 1,000 2,000 3,000 10,000 20,000 50,000 £0,000 90,000 100,000
number of cycle

z ol Gl 8 e Loagn litenal 455501 8)ledll o giall Asesill umgy (1-3) <)



19

Jai) algaVl Erm e Jlaatdl s a9l sl of cpst Al Jlatl) ey =
- oaac Yl

sl G e i Bl 8 50 dawy dalasl) GLIVL Sheall (g3530) Ginaall ) e -

W, L

Ao il ling 8 Wl (5353 (s a3l il —

. PAG dlasiall saldd) Candl b Ll ol Gl 8500 PAGO 53l b dlaxiced) salall —
shyial HLadl a3 Uiay 8 Ll (60N.M) ojlaie culs J5b aje sie cliiwal) olyial jladl o5 -
b 8 agie Ll cad i)

2- Investigation of Wear Resistance and Torque Transmission Capacity of
Glass Filled Polyamide and PEEK Composite Spur Gears[6].
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3—- A Review on Failure Characteristics of Polymer Gear[7].
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4- Friction and wear behaviour of acetal and nylon gears [8].
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5- A New Design of the Universal Test Rig to Measure the Wear Characterizations
of Polymer Acetal Gears (Spur, Helical, Bevel, and Worm) [9].
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6- Traction and Wear Evaluation of a Number of Plastic Materials and
Greases under Combined Rolling and Sliding Contact Condition [10].
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Diagram 1: Guiding value for permissible
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Calculation of root

temperature

Calculation of flank

temperature

k, = 7 for mating

components steel/plastic

k, = 1.0 for mating

components steel/plastic

k, = 10 for mating
components

plastic/plastic

k, = 2.4 for mating

components  plastic/plastic

k, = 0 in the case of oil

lubrication

k, = 0 in the case of oil

lubrication

k, =0 at<1 m/sec

k, =0 at<1 m/sec
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Ju Sy Jaleag Ky Jalaal) ab gy (3-2) Jgial)

ks = 0 for completely open n= 0.04 for gears with
gear m?K/W permanent lubrication

ks =0.043t 0.129 for u= 0.07 for gears
partially open with oil mist lubrication

gear | n m? K/W

ks = 0.172 for closed n= 0.09 for gears
gear in m? K with assembly lubrication
n= 0.2 PA/steel
p= 0.4 PA/PA
p= 0.18 POM/steel

= 0.2 POM/POM

= 0.25 PA/POM
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Diagram 2: Correction factor for ED
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Table 1: Partial transverse contact ratio for gears without profile corraction
z 14 15 16 17 18 19 20 A Py 3 L}
Bz 0731 0740 0749 0757 0765 0771 0778 0784 0790 07% 0801
1 25 2% P pL] pL] 30 3 3l 3 3 35
Bz 0805 0810 0815 0819 0822 087 080 083 087 0840 (843
1 36 31 38 39 40 4 42 LE] 44 45 3
gz 0846 0849 0851 084 087 0859 081 0863 0866 0868 0870
1 a 48 19 50 51 52 5 54 55 56 57
Ey 0872 0873 085 0877 0879 0880 0882 0883 0885 0887  0.888
1 58 59 60 61 62 63 64 65 66 67 68
gz 0889 0891 0892 0893 0895 089% 0897 0989 0899 0900 0901
1 69 70 n 1 PETR Y/ 76 71 8 1
gz 0903 0903 0904 09306 0906 0907 0909 0309 0910 0911 0912
1 80 81 82 83 84 85 86 87 88 89 90
gz 0913 0913 0914 0915 0916 0917 0917 0918 0919 0819 0920
l 9 92 93 9% 95 9 9 98 9 100 1M
gz 0920 0921 0922 092 0923 094 094 095 0925 096 097

 Eaz Al JLalY) Jalaa gy (3-5) Jsal)
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Table 2: Operating factor K,

Mode of operation of the driven machine

Mode of operation Moderate Average Strong
of the driving machine Even impact impact impact
Even 1.0 1.25 1.5 1.75
Moderate impact 1.1 1.35 1.6 1.85
Average impact 1.5 15 1.75 20
Strong impact 1.5 1.75 20 215

Ky Jii) Jals ab ey (3-6)J<al)

Diagram 3: Tooth formation factor ¥_as a function of the number of teeth
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Cagram 5: Correctlon diagram for transerse contact ratlo
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Diagram 4: Effective pressure angle o, T
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Glitual) azana’ :4-2-1
: Y Cyiaal) g
Dp=75mm
28 cpudl e
Bp=15mm
P Cpiesall Al
d,=8mm
: Jad gl
m=1.2mm
s 25 iesall lind axe
Zp=60
solaall Cpiaall ki

D,,=75mm
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[IXS

i) i) oage
B,,=15mm
alall Cesall a0 Ll
d,,=8mm
gl
m=1.2mm

taliad) Cpiall Gl sae

bl Craca Blaad) el 2 Clie Jlae e ae by Hladl 2
bl paa ) lahlally 2bedd Colie Jlae lgie e e 2l lod) &
odaall 315y 8 8jigiall Al ld alitaad) s sledye &

:JAY) dawd
:¢ aall de Unia)
P=100W=0.134hp (18)
:ddadl) de pudl
\Y —”XD:OXNP = ”XD:OXNW = 5.4m/sec (19)
(A daall gt depu of Cua
N=1485rpm
sl dyg);
o = 20°
+dalal) 5

1000” =
F,=10007 =24N (20)
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;4 ol 55l
F,= F, Tan (w) =8.7N (21)
:Jal e gaaal) ajall
Mt, === (22)
Mt, = 0.9N.m
AN o Gaal) aud
Mt,, === (23)
Mt,, =0.9N.m

ce) el Jaydig Astiall Jayd 3aiad s
:[22] Glal) Jayé Yl

Fs > Fd

dLajlell iDa :Fs

(N) el ASaalinall 38l :Fd
Fd=F, x Cy &a (24)

A(N) Lealal) 553 2 F,

eyl dalas 1€y

F,=10007

F,=24 N

1+V
CV=
1+0.25V

(25)

CV=2-8
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o

b

0p1 XKVXKTXKLXKM
=T

tdiag

Fd=24x2.8=67.2N

:[22] FS luwa

FS=n xmxyxbx o, (26)
Y=0.713 JUITEN

m=1.25 tJsaaall

b=15mm : il aj

:[22]z samal) Cilkini¥) slga)

- (27)
0p1 =3.8 kgf/mm?
Kt=1,kl=1,km=0.75,kv=1.2

o, = 28N /mm?

4ag
FS=3.14x1.2x15%0.713x28=1128N
(ias byilly FS>FD

:[22] slpay) by Ll

Fw > Fd

[(N) lgaYl 58 : Fw

A(N) ASualial) 5530 :Fd

Fw = dxbx @ xkw (28)

kw =1.4N/m? Jsa (e
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_2x0

®_i+1

=1 :amednl) duw
b=15mm : judl jaye
d=75mm el ks
Fw=75x15x1x1.4=1575N
Giae hayall  Fw> Fd
Ol Uyl g
BaacY) arenai :4-2-2
QY ) ganal) Y
LA jead) b sl (gl (4-3) SEN mansy

Ft,

>
iR 3.

LAl gaall gﬁ Sﬂj.a-“ i) Jakada @4& (4—3)&@\
Ft;=Ft,= 1000-= 24N

Fry=Fr,=Ft Tan (w) =8.7N

Fy=JFr,® + Ft,% 4+ 2Fr; X Ft, cos 90

F,=\Fr, + Ft?, + 2Fr, X Ft, cos 90

F,=32N



67

sl 899y b

A dgenll e JldY) 293y (gall Jaladia (4-4) JS&l) mas

40 ]

Tﬂ

LW agand) Ao JladY) 393y 9 (558 Jabia gy (4-4)JS)

Y MA = -RB (0.4)+ F; (0.45) +F, (0.05) =0

RB= 40N

:(B) Akl xie agjall gsana

Y MB =F, (0.05)-RA (0.4) +F, (0.45) =0
RA=40N

palied) GillaiY) aje Glua

:(1) Al vie Cillasy) aje

M1=F, (X)
M1-0 X=0 e
M1-1.6 N X=0.05 xe

1(2) Al vie Cilaiy) aje
M2=F, (0.05+X)-RB(X)

M2=1.6N.m X=0 e



68

M2=-1.6N.m X=0.4 xc

(3) datil) die Cillaai¥) aje

M3=F,; (0.45+X)-RB (0.40+X)+RA(X)
M3=-1.6N .m X=0 ac
M3=0 X=0.05 xc

Mb1=1.6N.m 4wy

(4-5) JSally rdase LS aganll 13g! (cillaad¥l) sliad¥) Labiia (158 Mallyg

le RB
1.6N.m

N

1.4N.m +
LAY aganl) Ao Cilaai) agie habda piag (4-5)J<ad

2214591 AMally il e e

703%XP

Mt]= o0 (29)
Mt] = 7030134
180
Mt1=5.2N.m
2 2
Z1max 16,/ (kbxMb1) -3|-(Kt><Mt1) (30)
nd

3_16y/(kbxMb1)2+(KtxMt1)?
nZeq

dl
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kt=1, kb=1 :¢us
Zeq=0.6500ut
cout = 200mpa = 2039kg/cm3
tdiag
di>2.3mm
mMm  ygee LA AL Ciga
gial) dgant) :Luls
tagiall 3sanll 8 85igall (gl (4-6)hahaidl) runsy 1Yl

Ft,
/ A
FTE # /# /# FT4
A c D

-d98al) dgandl 8 Byijal) (ol gy ki (4-6)

Fty=Ft,= 1000-= 24N

Frz=Fr,=Ft Tan (w) =8.7N

F3=\Frs% + Ft3? + 2Fr3 X Ft; cos 90

F,=32N

F,=\Fr,> + Ft,> + 2Fr, X Ft, cos 90
F,=32N

sl 399y ol
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sl ppaall o gl agial) e (4-7) S miasy
M, M, M M,
<ri 15 \ (» 10 w (’15 (
‘4 g 4
A n_; c M
Mi( Ma}( 3
RA'l Rs | | Rs" R¢ l iﬂ'cw Ro]
My 77 T A
Mzw (Mz M M,
N Ry LR rl wr R

WMWWWM LY my

D

cagiall sl Ao Bigall Adalal) cUaiy) agie gl (4-7) IS
M;=5x F;=32x5=160N.cm
M4=5%x F,=-32x5=-160N.cm
:(A-B-C) xic LN agial) dlai gabai Jladll) ag9) slad
My.Li+2M5(Ly+L;) + M3.L,=—6(r +15)=0 (31)
(160).(15)+2M,(25)-M;(10)=0
50M,-10M;=-2400 (32)
:(B-C-D) aic LA agjall Al g
My. Ly+2M3(L3+Ly) + My. L3=—6(r +1g)=0 (33)
10M,+2M3(25)+ (-160).(15)=0

10M,+50M3=2400 (34)
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(34)<« (32) pag
M,=-37N.cm
M3;=55.3N.cm
s Jlad) g8y (s

A-B i) xie JladY) a4, (4-8)J<id) g

M1 M2

T RA RB1 T

£

A-B iwall i Jad¥) 353, g (4-8) <l
YMA=0
RB;.15 -M;+M,=0
15RB,-160-37=0
RB;=13.IN
YF, =0
RA+F,;+RB,=0
RA=-32-13.1=-45.1N

: B-C i) dic JadY) 359, (4-9)J<i) sy
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M2 M3

RB, RC,

B-C siual) dic JudY) 393) giags (4-9)J<ad
YMB =0
10Rc, ~M,+M3=0
10Rc,+37+55.3=0
RC,=-9.2N
NF, =0
Rc1+RB,=0
RB,=9.2N
:C-D ticwal) sic Jady) 359, (4-10)JS sy

Fy
My M,

<T R

RC,

C-D siwal) xie Jladl) 193) uags (4-10)J<ad
YMC=0

—15F4+15RD_M4_M3=0



73

—15F,+15RD-160-55.3=0
RD=46.3N

Y F, =0

RC,+RD-F,=0

RC,=-14.3N

AV i) a9, 095 Ll B
RA=-45.1N
RB=RB,+RB,=13.1+9.2=22.3N
RC=RC;+RC,=-9.2-14.3=-23.5N

RD=46.3N

siall asenll e Jled) 250y (gal) Jalada (4-11) IS mas

RA=45.]_N RC=235N Fl.l:E?QN
5 15 10 15 5
2 4
1 3 5
F3=32N RB=22.3N RD=46.3N

el dgand) e JladV) 350)5 (sl aladia eiagy (4-11) U<
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el GillaiY) aje lua

MI1=F; (X)
M1=0 X=0 ac
M1=1.6 N X=0.05 xc

:(2) dbiil) vie Cilaiy) aje

M2=F; (0.05+X)-RA(X)
M2=1.6N.m X=0 xc
M2=-0.36N.m X=0.15 xe
(3) daill die Cillaai¥) aje
M3=F; (0.2+X)-RA (0.15+X)+RB(X)
M3=-0.36N.m X=0 xc
M3=0.56N.m X=0.1 xc
(4) Aaiil) die Cillaai¥) aje
M4=F; (0.3+X)-RA (0.25+X)+RB(0.1+X)-RC(X)
M4=0.56N.m X=0 xc
M4=-1.67N.m X=0.15 xe
(5) daiil) die Cillaai¥) aje
M5=F; (0.45+X)-RA (0.4+X)+RB(0.25+X)-RC(0.15+X)+RD(X)
M5=-1.67N.m X=0 xc
M5=0N.m X=0.05 xe

Mb1=1.67N.m 4w
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(4-12) JSadly gucage S spend) 13gd (illind)) slind¥) dabiia 015 Jlillg

RA RC Fel
F RB kD T
16N.m
0.57N.m -
0.38N.m
167H.m t

sl dgand) o Cillaniy) agie dabaia gy (4-12)Jal

Mt1= 703%x0.134
180
Mt1=5.2N.m

16/ (kbxMb1)2+(KtxMt1)2

Z2max
d3

d23_16\/(kb><Mb1)2+(Kt><Mt1)2
nZeq

kt=1, kb=1 Q:\;
Zeq=0.6500ut

cout = 200mpa = 2039kg/cm?

:4.'1.0‘5
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dl>2.8mm

dmMm  ygee L) AL Ciga
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 ualdl) Jeadl

(CLLERY) — Lardioall dgal) — cligall) Loband) Lufyl

Jariaall lgad) ciliga
Gaul) B darioial) Hgally canll gt fasal
LAY el diyh

ks Jalye

:5-1

:5-2

:5-3

:5-4
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— dlanial) Mgal- @l 9<all) dalanl) dupall @ ualdl) Jadll-5
(cbhasy)
Jariuall Jlgad) cligfa : 5-1

DAY jealiall e il il Sleadl (5-1) JSaN maagy

(il jlgall g (5-1) Jsa

1485 rpm ailygs 2225100 watt aie i), il Ll Jons (SLeS dyaa—l
L saall e chaall Juag) 3352

Bmm ha 314 Joie alilie (s gyian B 3900—3

Bmm lis 314 Ui (alibiss (e (e gian (iyone (o Al 5ie 35004

.6 e il -5

.1.2mm Jsage 75mm sykad 8E 6

1.2mm e Jgange 75mm o oykad sgia a7

1.2mm Javge 75mm jhai 2 axe aelue Guae —8

14.50mghydl Sk ST37 ALY aall (e duins ghd 1]l dlusas—9

cdaall L —10
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) b Alaaiosal) Sgally Ciaall ol fasall : 5-2

Iase Slaie) a5 ddlide ohsd pgre il audl (Js il 5ala (e degiiaall ciliiwall o)yl Al
Sl Sl areal (Ao dahall adied G Ghell (8 Lnall Hluad) AV e dalee Qs
Gk oe Ohse pre Ll by A dejn 5500 lgiany pse Aidins Cliiis Jae dala
e M zg) Sy b 2 dlage US Gy sl Jabe gl (e duatll Callig (e w3l
S el Sleall Jidi o Batie s Adase Chgyla g a0s Olyed phe Gaadaly bl
O Janll Gl o Alage JS 85 cdan)¥) Jaliall (g Alage IS 8390 (e ydall 435 (a Cae
ety iy a5 (Al Cilyed 22al Allae dee Lala aie ofyiaY] Jalee lueng bl (39 ]
Alyg aalal) 538 (1o dosiamall Ciliiual) 538 224% (GM) aiall B8 U muag Sy Snie
Glygr 2ae vie elia¥l delae 5t sy Jaiall Mg 8paie (s agie al die Lojaill 5 (e

ool ANy o dabia

readl b Jariauall dlgal

dpmaail) Sbluall ehal dass (oial) Ayl daiias Gl Sl Glis e zlo3 4 Jlaxiad
talddie) a3 fygall 2ae g dpadll deUaind Eua (e daPU)

s Sl 15MmM (ases 60 Glad sael.2 Jsmgall) 1AIE licall (63 B (yiesdl)
(75mm

s hiy 15MM (e s 60 liad ey 1.2 Jsnagall) 130 liall 53 2aall cinsally

.( 75mm

P LAAY) el ddiyk : 5-3

s Oa (1) small i ey @lldg caliall agenll (0 (2) sl e Ghsall ade Gula &
Gk dayha (5-2) SN gy aded) 138 50 cad Al Aleall JalS maay @llisg 3gael)
(2) saall e a3l

—_—

Pl (il Lyl g (5-2) s
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Gy JS @lldy il ST sl (8 Apadl) Hluddl ald dadlsy o (iall elpa¥) Qles
i panail) aagll Gati () il Bale) 4m o Apanl 55 ol Ll 3aT vie olai¥) g
elaY) dales Gl oty O3l (8 Baseal) Hlastll Glasa ey 88y 2all Ciasally S Gesd) o3
AV e alae¥l @lldy Tl B3 WS (il 8 Al plesll e alae¥L llys R%

:[22]

y ((Po—Pi)xI’:—t") >><100
) =

" (35)
LSRN ieall Al ALK <M k¥ il A5S ;PO
 ineall Y ALY <P L el dulaY) A< :MO

& oy cdlygSlly ASHSu dunigll BUS 3y Axala lie s shgads Sleall deas
-E "I- 47“: "‘.'! Y “—iﬁ)L . . !”. e

SLEAY) Jalm :5-4

i) LAY Slea mang (5-3) U<

Ll LAY g meag (5-3) Jsal

slia¥l Glaay come 8 aje Gadad Alaje IS e tdaalal Jalie o)l e daill cus
(35)&5M\ ERVIEN 01551.1 deal) S)Lunij\ anyy SR %R ¢l yay) Jalae cils uf)h

Jalae i i 5 Lgigs ciliinall Gl 2 (pama cilysn 230 die Lyaill ey (e Jabe e el

it C-SJ Q_.}.f.'\'.'}_g Cliieeall C-’-) it ?:‘f ?:' z\.\)aﬂ\ %3 z\e\.@.& JPEEN 2\,}14:1\ 0l J)S'Iij .c«b:&\ﬂ
s JB ade Guliiy aas
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A Aagall : 5-4-1

Jaal) aie aglall pyall) ghill Jest 3ojla e J8 aje ki (50 Gl ) i i
LAY As )l (DA daadaal) Slgdadlly (adle (5-1) dsaad) cuw (0.9N.m £ Al

A Aasall PA Al clghadlls padla ((5-1) Jgaad)

AN Al cilghain (adls Clghdl)
oo Ol 3T 5 Juds el (24.7) m 850 Oysile 2.2 gm0 2a As¥) Byl

s)a¥) Jalae g calubiall s3a =5l (6-1) Jsaall sy
R%=0.41 %5l 3 Ll 5luall AV

ol i 331 5 Qs Aol (39.3) sai 530 Osle 3.5 5n 3as 44 skl
R%=0.82% (sl (3 duscl sl AN

s 30 5 Jaads Aol (53.8) sai 8)90 (sile 4.8 g aay A seladl)
R%=1.11% sV b Al 5)ludd) ANy

ook oy a0 5 et delis (68.4) 523 8)50 Osile 6.1 g2 2e day)yl) Boladl)
R%=1.23% (sl b Al sludll AV

ool aals 33 5 s Aol (83) sad 8)00 (ysale 7.4 sa am duwalil) Bgladl)
R%=1.34% Ol 3 Al sjleal) Aoy

ook oales 30 5 Jsdn Aol (97.6) 5a3 8y90 (sl 8.7 sa 2 daalid) Bghadl)
R%=1.73% sl (& el 3)ldl)

el a0 5 dardn Aol (112.2) a3 50 Gsale 10 5o an daalud) 3ghadl)
R%=1.91% s 6.’4 Lneal) 8ylead) AV 2
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s Ayl dilgs day i) Uls gy (5-4)J<id)

3008 Aaal) 5-4-2
Al Ayl (DS Aladll sl jadle (5-2) Jsaal

Al s jal) JMA ARsbaal) cighalls (adle :(5-2) Jsial

AUl Al jall Clghads (adla Gighadl)
Jsh aal an Ja i 4ol (24.7) sai8yp0 (3le 2.2 saiaay A Bghadl)

Jalas b'hi’ au\:ﬁl\ XY C‘:’L’L (6_2) d}.)_aj\ Ch..aua‘}:a} u.uL:ﬁ
R%=0.29% (335l g Asusl) Ll AV o))

S aalan di s dela (39.3) sai8y00 Gsle 3.5 a2 A0 gghall
Jalaa b'hi’ Glwbiall 22 a C‘:’L’L (6_2) d}.)_aj\ T—=2%9 el
R%=0.92% 338l (b sl 8l ANy ol

Gl Aaf as Jiaio Aol (53.8) 53 5y50 (sale 4.8 s aay AEY 5gladl)
Jalaa H"i’ Glwlall 3 o C»_‘ll_”u (6_2) d}é;l\ T—=29%9 el
R%=1.2% (sl (3 dusmall 8luail) AN 1Y)
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b sl an daain de L (68.4) a0 550 O3k 6.1 s s dagf)l) Gghadl)
R%=1.3% (sl (3 dusmall 8lasl) AN 1Y)

ool et 32T 5 i el (83) sai )50 sale 7.4 5ol amy dalil) Bgladl)
AN cb:\h‘}“ Jalaa cJ.\:i} Glabaall s34 ét’u (6_2) d}dﬂ‘ @4}3}
R%=1.43% (sl A Gl 5Ll

ool ol 38T 3 L Aol (97.6) s 550 (il 8.7 s amy dualud) ggladl)
ANy ohaal) Jales alug cluldl) sda 35 (6-2) Jsaad) meass
R%=2.3% (sl 8 Gl 3)ludl)

el a4 Qi Aol (112.2) sa3 8y90 Ole 10 583 2 daslid) gl
Jalas g lalidll sda il (6-2) Jsrall miagy ulo
R%=2.5% (sl 8 duaill 8)ladd) AN o)5aY)

Al A jal) dilgs ey cliial) Alls gy (5-5)Jsal
AN s jali:5-4-3
O (TkgOys— Atanall g N et 3yl o) 1AN.M s iy 5 o) e (3day -
A s el P daahaall clghaally adls (5-3) Jsaal
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AENEY Lajall JME Aball cifghilly Gadlae :(5-3) Jgaal)

ANy elyiaY) delaa gl clulall sda il (6-3) Jsanll s
R%=1.4% Ol & dnedll 5l

AAEY dls jal) Clghds (adla Gl gladl)

o Jl a8l a3 s Aol (24.7) sni 590 O9ule 2.2 i am A Belal)
AV elyiny) Jalaa glug bl s il (6-3) Jsaall maags
R%=0.63% sl 8 dasail) 5)lueal

ook A6 38T 5 Jaads Aol (39.3) sad 550 (sale 3.5 sad any Al §ghadl)
AN s)aY) Jelaa g L) o3 i (6-3) Jsaall gy
R%=0.87% (sl & duseail 55lsl

ool Gl A 5 i delu (53.8) sa3 8y50 (sale 4.8 g 2 AANEY Bgladl
AN )aY) Jelaa g bl o3 i (6-3) Jsaall gy
R%=1.31% sl b Auseaill 8)lusl

ook gy 231 5 Ja de L (68.4) 53 8333 Gale 6.1 s an Aaaly)) Bakadl)

ol eald 1 S e dela (83) sad 8ys0 Osle 7.4 sad an
ANy elia¥) dalee lus clul@ll sda il (6-3) Jsaal) mass
R%=1.52% ¢l (3 daatl) 5Ll

Lalil) 3ol

o Gl 33T 25 s Aol (97.6) a3 853 (sl 8.7 st 2
8 Al Bludl) alag clulall sda &35 (6-3) Jsaal) mangs
R%=2.67% &5l

docualedd) Bglasl)

ok ol 30 5 ki el (112.2) s 5550 Gsale 100 5a 2n
ANV oY) Jalae ilisy il 3a it (6-3) Jsaall ecasss
R%=2.78% cyjs)) (3 dusesil L)

Jaglud) Bohail)
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AR A jal) Dlgs day clieal) Alla giagy (5-6) <l

) dlsyall: 5-4-4
dsaall o (1.5kg0)sm Atanall ghadll doead 3yl e) 2. IN.M Jlake aye 3da —
gl syl Pla Gl clphally saske (5-4)

Ja)) Layal) I35 Adaal) Clghally Gadls :(5-4) Jsial

da)l) ddsjal) clghis adls Clghal)

Jsl aal 5 e delu (24.7) sad 8y50 sl 2.2 gl amy AN Bgladl)
dalas glug luball sda =55 (6-4) Joaal) maagy (uld
R%=0.87% sl 3 dseil) 5l ANy o) inY|

ST 5 Jais Aol (39.3) sai 550 Osle 3.5 a2 A0 sghall

R%=1.16% (sl (8 Gl i)l AN eliaY)

Gl 3l 5 Qs Aol (53.8) sa3 8y50 (sl 4.8 g amy
R%=1.69% )3l & Al 3)lead) AV &) yaY)

LY 5okail)

o o dndelu (68.4) s=38)50 9l 6.1 saiaa
Ll sda il (6-4) Jsial) mnagiy ol oy 251

daafy)) Bokadl)
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Oyl (o~ Al Hlaadl IV o)) maY) dales 3lug
R%=1.8%

Aal an deedn dela (83) s 50 Osle 7.4 gai amy
R%=1.9% (sl < Auadll 3)lead) AV o)) Jalaa

duwaldl) Bgladl

Al a3 Jeein Aol (97.6) s 550 Gsale 8.7 sad amy
8'.‘:"9 Glwbial) sia C:‘tu (6_4) dJJAj‘ =59 ol il
R%=3.1% 05l 8 Lnedll Bluall Ay o) ia¥) Jalas

daalid) Bghadl)

o Jeii el (112.2) 53 8y50 092l 10 53 2
sla il (6-4) Jsaall mings (el b 3 s
o Al Hlaall ANV ehmall Joalee g lug oLl

R%=3.3% (sl

Jaslud) Bgladl)

Aaalyl) A jal) Algs day clitesal) Al gy (5-7) Jad)
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: alead) Jucadl

Addlial)g gl

EAJIRVES (I S
Lalalivny)
cGluagilly cla sidal)

: 6-1
:6-2
:6-3
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Aadlially giliili-6

il Laay) ailii :6-1

il o A Ayl Lad) & :(6-1) Jyaa

A (e A&al) (yhisa
40.67 40.72 b O
40.50 40.55 2.2 a s
899 el
0.17 0.17 A Sludl)
(gr)ossh
0.40% 0.41% Fad) Byludl)
Qs A
R%=0.41% c)AY) Jalaa
40.14 40.39 3.5 ol
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0.34 0.33 B il
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o A
R%=0.81% c)AY) Jalaa
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899 G gala
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Qlsh A
R%=1.11% c)AY) Jalaa
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853 Cgpla
0.55 0.54 b Bl
(gr)cssy
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899 el
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Abstract:

Plastic Gears are able to operate at relatively high working speeds and are relatively
resistant to rising temperatures, giving a relatively high operational life, especially in
the area of low and medium-use work.

In this research, polyamide was selected for characteristic properties such as
corrosion resistance, resistance to organic solvents, etc. These characteristics make
polyamide in the designer's menu of options when choosing a gear and that testing
polyamide anesthesia in working conditions similar to the actual working conditions
gives us accurate results of the behavior of this substance when working, thus
helping us determine precisely where it works, how it is designed and how it is best

used.

In this research, four gears pairs of polyamide—-6 were studied under specific
working conditions and under the influence of different torque. For this purpose, a
test device consisting of an engine, a metal arm, weight blocks and a pair of
polyamide was designed.

The torque was applied with an arm loaded with a particular weight and the
anesthesia of the gear was estimated in a way that computed the R% by estimating
the relative weight loss using a sensitive balance.

The anesthesia is weighed before the test and then the atherosclerosis factor is
wear.

This process was repeated with the application of a new torque in (1-1.4-2.1)N.m.
Based on the results of the wear factor, a curve was obtained linking factor wear to
the number of cycles per applied torque. In all of these curves, an increased initial
wear period was observed, after which the gear would enter a stabilization period (a
simple wear), after which the gear would enter a period of increased wear but at a
lower frequency than the initial.

as the experiment shows a curve By tying down the wear rate to the torque of the
hill this chart results in the failure of the gears to load too much due to their impact
on gear operation and wear rate, and also concludes that the polyamide gears are

good for low—power, high-return applications.
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