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Study on the Teeth Grinding Condition of SCM415H Gears
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ABSTRACT

Gears are produced through a variety of methods. In general, a metal piece is formed into the general
shape of a gear through rough cuts. The gear then moves on to a more precise machine that removes more
material. Grinders work via abrasion, rubbing a rough surface against a work piece at such high speeds that
it literally scrapes unwanted material away from the item. Since the grinder is spinning so fast, the material
is removed very quickly. This allows a grinder to remove a very small amount without taking any unwanted
material with it. This study investigates the effect of grinding process parameters like grinding spindle speed
and table transfer speed on the gear grade and grinding efficiency.
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2. M&7[ole] M=z & &4

2.1 AlEZ]ojel A&

B Ao Agd AFr]ele] AgE KSD 74
o] Aas Fx& ZAAQ SCM4ISHE AM&3H5 o
™, 7 383 ZANE Table 19 YERTh AE
710l R A AFREE 7olE BE 39 ol
1621 7101; F2 A YS Table 20 YEFATH

Table 1 Chemical composition of SCM415H

SCM Chemical composition(%)
A5H | ¢ |si|Mn/ P |S |CulNi|Cr|Mo
M 0.12] 0.15| 0.55 0.85| 0.15
SP m
EC M
0.18| 0.35| 0.90| 0.03| 0.03| 03 | 0.25| 1.25| 035
ax
Measur
od 0.16| 0.23| 0.76| 0.012| 0.007] 0014 0.06| 1.05| 0.15

Table 2 Dimension of test gear

Material SCM415H

Module 3
Pressure angle 20°
Number of teeth 18T
Outside diameter 60 mm
Pitch diameter 54 mm

22 AEZ|0{e JIs3da EXal =A
7 65 mme SCM420HS] &E-S 180 mm=E At

shel Aute] el 1, 24 A4 F 5B A (hob
cteyE AHEate] 7o) ABL B F A A9
& AASAT. A F 2 Rele] FAEd @
A 9744 BT o AVL VFEoE AW
2 stk Adlelel Jhg BT Ay =4
Jelx gxe F dolwwe AEARAnE
Table 301 ZH7F JET. B A7dAE 259 3
A&Esl AYSE} AGol MAE G 2B
7] )ste] Zze] Mzl el W Aulele 7)

3 E Table 49} o] YelTH

| SCM415H Round bar |:>| Normalizing

= | Turning operating | = | Hobbing

= | Deburring | = | Heat treatment

= | Cylindrical grinding ||:>| Gear grinding

Fig. 1 Machining process of test gear

Table 3 Heat treatment cycle

@ CARBERZNG () O () NORMALIZNG () HNEALING

SPEC |SURFACE HERDNESS |4 To-80HRC B6-5  |CASE DEPTH 041 0
OORE HERDAESS

TENSILE STRENGTH f/ul

HEAT CYOLE alt

e

340@
3l
|aa mic

KR QKX A1 X8 X0 XI0.X11 X12

SURFACE
(HRC)

HRDNESS
ST | CASEDEPTHIad| 0.1 0.2 0304 05 06 07 08 09 10 11 12

HERDNESS THW) | 720 £ 710708 1687 ¢ 672 624 1 600 . 54T 566 1632
HARDNESS 21
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Table 4 Test gear code

Grinding condition for experiment
Gear code| Workpiece | Grinding [Automatic wheel-
feed worm withdrawal
(mm/rev) |speed (rpm) (mm)
GF-0.5 0.5
GF-1 1 1500
GF-1.5 1.5
0.2
GS-1100 1100
GS-1500 1 1500
GS-1900 1900

2.3 A[E7]0{2] AlElEH|
B AFelAE Figo 20l JER AEAA]

(Reisauer RZ 302E)E Ab&ste] AAAAS SRS
o, WA & XPZHLS Fig 39 JeEbd ¥
Z7|(TTI 300B)E AH&-3le ZAH3ATh.

Fig. 2 Gear grinding machine(Reisauer RZ 302E)
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Fig. 6 Accumulating pitch error

Test gear number

Fig. 7 Surface profile error of test gears
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Fig. 8 Surface lead error of test gears
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Fig 9 Surface profile error of test gears
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Fig 10 Surface lead error of test gears

Table 5 Expectation grade and production per 1 day

Specimen Grti;ii:ng Production per EXI;erzt(ia;ion

No. (min) 1 day(EA/8H) (KS Grade)
GF-0.5 19 25 0
(S(?—ITSIOO) 15 32 0
GF-1.5 12 40 1
GS-1100 20 24 0
GS-1900 10 53 1
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Fig. 11 Workpiece feed relations between error and
grinding time
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