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ABSTRACT

This project is about designing and bwilding the hobbing machine The main
development objective is producing an useful hobbing machine. For the designing hobbing
machine all components of gears, a kind of gears, designing of gear, principie work of gears,
mechanical designing and speed synchronization for fabricate gear are studied. The
synchromzation between the rotation of a cutter and the rotation of a gear blank is provided by
servo motor control circuit. The performance of this machine is fabricating spur gears, because of
spur gear is the most ordinary and appropnate for apply to the elementary movement. The

material is used for fabnicating gears is plastic and alunmnum
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Module {m) = iz"— mm

Pitch (p) = I xzd“' = X m

Tooth thickness (s) =  p/2

Addendum (h,) = TﬂJFJEI = m

Clearance (¢) = 0.25 x addendum = 0.25 x h,

Dedendum (h)

addendum + clearance = h,
= h,+025x h = 1.25h,

= 1.25m

Z,
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Gear ratio (u)

- Y o o L] -] &4
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T
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p. 7 (US.)

nD

W

il

P. =am (Metric)

[ t

- dadruvesduiiesannnsgid

aae 2.1 Judadnnsiguvessruusnsiufildluilegiu AGMA standard (American

Gear Manufacturer Association)

TABLE 4.1 Tooth Proportions—Iovolwte Spur. Gears .

(1-19.93 P,) . Floe Pitch
A AGMA 201.02 - (20-200 )
- C ol Awgest 1974 AGMA 207.06
. 20° or 25 November 1977
Fall Depth 20" Fall Depth -
. i 1.
Addendum (2) 'l};—m }(,ID
4 r
Dedendum (b) % I'Pﬁ + 0.002 {min)
[ 4 - .
Clearance (c) 0.250 0.200 .
(dedendum — sddendum) P, P, + 0.002 (miny
Working depth (h,) ' 2.000 2.000
{twice addendum) P, P, .
Whole depth (h,) aras -2.250 2.200° .
(addendum + dedendum) T T p, P, +0.002 (min)
Fillet radius of basic rack (r;) g Not given
: , ;
Tooth thickness (f) -1-'%,@ 1_.{;;79_8
. L4 4

*For shaved of pround teeth, ¢ = 0.350/ P, + 0.002 (min).
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2.3.2 duszneuveand Ay veulearuew (Worm Gear)
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Pitch diameter of wormwheel () Ap idurguinannauRadveuivansefintvy

fuipearuey
Addendum (v , ) fiB szozdalunuiirdssninaweadlu (top land) wazaanau
F-3 o
N
F-] [ & o ar
Dedendum (h _,) fin szozdaluuuasalininTaudy (buttom land) TUds23nau
o« o«
WA vpuNBIHUDY
-
Module (m) fio TuanvesdeMusy
o Pl
n, f9 AMWITITOUYDUNDINUBU (TOUMIT)
- o P o
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Py
Module (m) = =
b4
Pitch (p)) = T".m
Clearance (¢) =c¢ . =02mcos?Y

= ¢, =025mcos?Y

Module (m) Ao Tunnvouloanueu

Tip diameterof worm (d,,) =d +2h



wnansiiiwenarsianubdmsunslynuiensnyiniuu lweygslmilulyyssleguaunisan

lunsdlla visdu Bnnamuilndaudadilen wazmetonsdisaivaaenaisynasaninisilvly



wnansiiiwenarsianubdmsunslynuiensnyiniuu lweygslmilulyyssleguaunisan

lunsdlla visdu Bnnamuilndaudadilen wazmetonsdisaivaaenaisynasaninisilvly



22

o - -] =Y ¥ =a o -} o
mnzﬂﬂ:tﬂun'ﬁﬂuﬂu‘um VG ﬂﬂﬂ'ﬂllﬁ'M‘Uﬂlﬁu‘ﬂﬂ‘ﬁ‘u@%ﬂﬂﬁ“uﬂuua:V DRI

A:I’, o’ ] LY = 4=.‘ o [ a
aladvesdamuey wennndisnswadmuhmdulszaninudoaniu Guanaieiy
L= A y ' ar e :: o wr t |
T 8ndszuin 20% B0z diusgiumfauysal, yin Tag,uaznisnasduy
TuMs R IRINUANYUZVOIR MUBUAMUIBOY 5 INNB07 A (Lead angle) 111

o e =

4 o ' : ] Y <
Fadhdgsusuusn uazervsztiow A hiluszoz lunuaumufiganilauundoivesdanusud

[ "
= =1

ar Pt as o * = = o a o
seindoudi lUsou q vesdmueuszlinnuduAutszuinayusosvoundoafunng ly
uuaunUAD L = p N, e N, Aesmauveunioansofu(Threads) Aivoduuunsanszuan
- [ - o » = =
ANTvesAIMUsUA MDY | @aeu15alsTnouAly tindereuds 10 ndoa dnduuanis

4 a o = o Y 4 &
NAOUNATUIOVYDANALIHU 1 INAUIVUAMUDY 1)31ﬂﬂ"li.llﬂﬁtl'ﬂ°lﬂ

* 1. +
| |

// a;\/
/

_/ ’,.«‘-{_,.-'Z iy /j /\b

ot LN L T o
SIS A
S S SANS LS .

314 2.24 yuBvaveunio? (lead) vouRvanuou

tan A =-i~
nD,

d‘l - ' o Qs

o Dt ABFUAIFUINANYBIRINUDU

L=pN, tis N, fis nmiuveudomusy
Furguinarsveaiesimusuasadoulann

DZ =(Px7r)N2

die N, Aedwauiuvesesdmusy



23

o N, D,cosy,

®, N, Dcosy,

a 1 o &
FATIIUATIG WA

Fahawmny =
4 = o 3 ar g @ 3 U Ao dw
Goulvhei Iddmueunazdoadmueuvuiu ldiluedaaiifai

1. 388990 UNAY7 (lead) YIRINUDY = HUNAVNIT TV UNDIHINUDY

= J ot

3 A  d a
20 WAYATUUUILAUANDT p, YDIATHUDU = Lﬁuiﬁﬂﬂﬂ%mﬂﬂlﬂﬂﬂﬂ?ﬁu@u

1 4
3. duidsarpunioivosdivuouIngn AL NuEFsAN D UR LAY IR T UR

ar [ 3 @ w o b
4., ﬂjﬁu@ﬂt!ﬁmﬁmﬂTHu’aummmimﬂumwnaaunuiﬂ

o =3 1 nd s . ¥ 4 =t =y
5. ﬂ')‘ﬁu@uﬂgaﬂWﬂ']ileTﬂl‘ﬁuﬂTiﬂﬂﬂ-G"l'JL@\i (SC]f-lOCklng)\lﬂLﬁﬂlalulﬂﬂ\i"llﬂ\uﬂﬂf_lf]

YDIAINUDUAIND 5°

2
2.4 m3vugiluilas
‘g = =3 ]
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M99 2.2 Hobbing Machine Cutting Speed(High-Speed Steel Cutter)

Hobbing Machine Cutting Speed 1
High-Speed Steel Cutter
Material
ffmin m/min
Machine steel 70-100 21-30
Tool stecl 60-70 18—20‘_‘
Cast iron 50-80 15-25
Bronze 65-120 20-35
Aluminum 500-1000 150-300 —\
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A13197 2.3 Hobbing Machine Cutting Specd(Carbide Cutter)

1
Hobbing Machine Cutting Speed
Carbide Cutter
Material

f/min m/min

Machine steel 150-250 45-75
Tool steel 125-200 40-60
Cast iron 125-200 40-60
Bronze 200-400 60-120
Alumi 1000-200 300-600

uminum 00 0 1 00-6
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(Carbide Cutter) (N1 Fundamentals of Gear Design (Raymond J.drago))
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1) 105 12UBIRD3 (Servo Motor)
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3) Qﬂﬂiﬂf‘ﬂ'ﬂﬂﬂﬁu (Feedback Device 1% Speed encoder LLOE Position Sensor )
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4.1.5 119%1 gear ratio
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YAMFIVIIITHIS 56 71 dividertost
module dividertest (in,q,out);
input in;
output q,out;
reg q,out;
always
begin
out=1;
q=in;
end

endmodule

”]gﬂﬁ'lﬁ%ﬁmd’]ﬂﬁ]‘iﬁﬁ 56 "71. dividertestt
module dividertestl (in,q,out);
input in;
output q.out;
reg q,out;
integer count;
always (@ (posedge in)
begin
out=1;
q<=0;
if{count<55)
count=count+1;
else
if(q<=0)
q==1;
else
count=0;
end

endmodule
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