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Kinematics and Design of CNC Drill Grinding Machine
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ABSTRACT

Based on the general drill grinding mechanism, termed the helical grinding system, the conceptual design of 5 axes
CNC drill grinding machine is proposed. Unique determination of the grinding parameters for precise production of
the desired flank geometry is discussed by utilizing a mathematical model. Also, different combinations of grinding
parameters are mentioned in order to produce various drill geometries (conical, cylindrical, and planar drill) on the
single proposed CNC machine. A manual helical grinding machine has been fabricated and consequently helical
drills have been ground in order to check the feasibility of the proposed grinding mechanism and its functionality.

Key Words: drill flank geometry(=% 34}, grinding parameter (82 ¥ <), helical grinding (A3 g4,
PCNC(HQ1 & AFEE S8 4 Ao} FA)

1. A&

T8 Mg AL Y R4 Y 49

AgEHE THY SUEA, diE Eg2E
(twist) EZE& AMEsto] HA(chip)E AAsE

A g, wEA =89 g Ao Z
AdFE "L F8 AW, zavd ¥
Wie 713l 79 33/EFE 2 FF S99
AJF 9  0A9,  wandering EE&
centeringd L %7l &g ZAqx 9L
3. oA g% A2 2 I Ags
FHo =97 P& d4sr] Yo o FHe
Ay o] AgEHI gled, sFdE =9
= g39] 3o u}-2} 2% (conical )V,
A 388 (cylindrical)?, A% (planar)™®,
38 (multi-facet) 5oz B2},

AT ol @2 YA FAFLE EojHd,
A2 dae g A W ARe FYAe
@AY A Qo odjx A wEd,
U AU =3 FH A L A A
oz gl EAF =Y, ot =¥ yAgF 4
Arzte] #AE A F AFSH $83F
2do] EABA gdl 7dey, d4a wdo]
EqgdE Aedx, #T 9 dinES
Z14doz APsr7t doldo e 9L
ZF3 Y] wFoltt. EF NG daVE +%
dzle] s, d4 £ 2 Hdx, FAFA
58 i, ohg}, A2HA] HAFE

~555~

AgFoEH AEA Dol AAHC =a A4
29 $He AFHE= 1Y NE ol8@
A& AAAAR, & A% wFhiBd]

2A® NC A7) & FHY =g ANd
F Q7o BAGNAM FHAHR] XG 4ol

ety B =Fdxe JAldez A4
fojste] AT AL 3L F glon, T
CNC =3 drjdA gget EHA(flank) F3E&
7188 e HAY Ay AdAld @siA
=g, &, JAdg A dsaEe dg ¥
%3 29 ojx g =PI JHFel s
dukaEl A 2dgl g Ay, dgozRE 5%
CNC =8 921719 software 2 hardware?] TA4&
MdHez AAsH, wAgoz FFHAd YAy
4718 NEHoR AFsa dA iy =88
dtete, Akl JYAHAY g dgidE9
T84S A5,

2. =9 4% dF
=9 A44e B AW FASe AN 9o

¥od =34 sk =39 Z4 2 A
g dFE F= EF(flute)dd 7goz
Yz & Jded, & dydAs =3 yie

Aza7] 98 A dAAze EHed. =,
240 W) e ¥4 AW vhmd 44 g
A A% 98 A9 dAUZE AT



2.1 7)& A qAEe B4

dutdoz go] ALHE 239 EH2E
=4¢ A7) 94 distdFol Fig.19 FH=
R"e, Xy2)$t XYZHe =4 AxAY
a4 AEAE 89, 8,S.¢.60= B
WEgA, B3 St =9 & 29 das & 7'
ol A2 (skew distance)E 9Ju]de] diA=z 3]
Z& grololA Aolsr] oj@g Wsoln,

a4 gz A9rd, Q3= =9 gigd
f3HE da A4S AYsied =g9 ZPIH
XA Geo] A £EHA A Mol HEFFHA
H1, ol Mol z'%g FAe= A4,
Fig.1¢] B¢l e} 28 Z(cone)o] AH =4
ZzR337 & AR dR¥Fol HEF st Wol
23 =9 dago & djojg. AT A
AANAE AFge AL THse, A4t
2EL2 AN =82 Z'5d g JAAA
EWH dd AdigFer TPa HWE
AP, AL 50 Yoz YymnlA
ZP3E =PL 7Zo] dld 180deg AN F,
5Ag Wylow dagrd. 9 Ay 6=0
%% 7'% Jg)z o A3de z°Fd dis

AP L A9 Adde AFo] FAHY, o &
Audy a8l ao.
z’ 4
o\o Grinding Wheel
] \
| ¢
B
Y
& __—
‘*n's‘ofRotaﬁon

Fig. 1 Conical grinding mechanism
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Primary flank grinding ~ Secondary flank grinding

Fig.2 Planar grinding mechanism
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Fig. 3 Helical grinding mechanism
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Fig. 5 S/W structure of CNC grinder
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Fig. 6 H/W structure of CNC grinder
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Fig. 7 Assembly drawing of the manual helical grinder
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Table 1 Desired helical drill and its corresponding
grinding parameters

Desired Drill | Calculated Grinding | Comments

Geometry Parameter

=53 deg H=1632mm Material: HSS

Y7 =59deg B=7.916 mm Diameter: 7.494 mm

cp=13deg | 9-29216deg Web thickness: 1.3mm

¢ =15deg | 5 4960 acg Holix angle: 3.15 deg

Fixed Grinding Para. | Pitch of Helix: 38.5 mm

- S=0 mm & ¢=30deg

Fig. 8 Helical drill grinding
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Fig. 9 Helical drill ground by manual grinder
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