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Study on Mechanism of Burr Formation in Drilling

Jing Koo Lee*, Sung Lim Ko** and Dae Cheol Ko***

ABSTRACT

Burrs formed in drilling are classified into three types, no burr, burrs with cap, teared burr. To control burr
size in drilling, the second type burrs with cap are to be formed because it is small and uniform. It is necessary
to understand the mechanism of cap formation to derive the burr formation into second type burr with cap. In
several materials, second type burrs are formed in drilling by changing cutting conditions. It is observed that cap
is formed as a result of the plastic deformation along the outside of exit hole. According to the tension behavior
of the material in concentrated region between hole and drill outside edge, the geometry of burr with cap is
determined. Simplified 2D FEM analysis shows good prediction for burr formation.

Key Words : Drilling(7-% 7}%), Cap formation(? 3 4), Burr formation(®] #4J), Plastic deformation(4:7d
&), FEM(F-3H2 43041 %)

1. ME A dek el okl ds) e Al B E
QAT IE Fol Wap)t wel FHol oiw
Sebge WAE FAEAN OF 0%l olFolAAE ojshan vel A% gae vl
& AsE Fo8 Aol Wl e ¥ A
F oANEe “’17 HEEes =99 ZH%J}; X]%f} 7} ). £ o Mo 2=
F2A% vksitd 2 3L 2Ex =, oy
-;%, m’; EA j*“jﬂ -}vo— ;;i nﬂ» s} =do] &7 4ol dastwuA Figlol EAE =
god 9% me MAde o mene e+ D9 7 AN sauEel wae] wepy 7
Gl cee aados W Has Aoy o GANA el Wdel AR Ners e
o gre wim AAEE wlo] ds A7 B st vk e HAdol dE AunE B o AUtk
e hvkabA] 2k AR Ade] AEsee A Hao] zae = Aol AlZpA]Fol e
go] WA} FuswA mdel gabe) e gy AT SEES 94, =49 29 %
F02 o) w At el @ olae) Wade] A PAEU E s Fig2a

Ko whehr ZA 3%

G 20014 3¢ 10 HF
* A71Fddst 7| AAL

w AE it 7] A A st
ek OFAiE At E RV AR



47 249 -

2y d=PuFes A Aigd Aox

7o ¥ gz ERe F Al

Type A : Fig.l(a)9} #o] =g Muti o] §x)r}
T 7R HIEUA Aol B
A atE BE EoA o] B o] A
Soflt= A AT ¥ Bl A9 YAy Rujy)
& wAE defe] «ruizk BAEy] 4o

Type B : o] A& Aago] we} ¥y ko
Z78lHA ] abA o] EAolut ‘2%321 g4 9 7}
FERACRE Qste] FH-9 9| Fe waba FYg
Q17to] WAl St o 2 A ¥ W ﬁ%lf.ﬂ o] WAl
WAl Ak A w7 B 7 Solvh Aol
bt Fo] BgE 7% 3)al Fig2(b)sd #o) 8o
Q7= ghet

Type C : =9 npgd®rt uataie &4

F33 Fol ojolAe] FAT Aol o
SJAAF A Fig2eel s ol =BFY T
of waol zlas}t @l Zeo] Waystel WA O
2A el shdsa Pl Bzt HF AT GO
2 ogstA w0 F9elw el wael 14
S5 AR FA%ETE G Astel el
nysol 2 we) P gAHA W FAL

&

wp
AR ARG olel e el WAH Fig2ehs
@ol £4h¥ Yo wdo] WASIE #eh ol
B Takazawao] o1% W @AEFE ]AAR
¥ oA, 27 29 $98, 27 9% Fuge
2 RRD ATAse FAE A2E depanh

rack

(a) (b) ()
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Fig. 6 Caps in drilling SM20C by SHD drill
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Fig. 3 Burr formation in SM20C by HSS drill
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Fig. 9 Detail observation of material behavior in localized

deformation zone during drilling burr formation
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Table 2 Variation of parameters(W,T,L) in each step
of drill exit stage

No.(#) |#1 #2 |#3 [#4 [#5 |#6 [#7 |#8
W(mm) [0.22 |0.16 0.16 |0.1 |0.14 |0.12 0.12 10.1
T(um) {0.14 ]0.13 10.12 ]0.12 |0.1 ]0.12
L(mm) 0.2 (0.1 |0 -0.1 |-0.2 [-0.3

A6061 #3

Fig. 15 Observation of burr formation in drilling
A6061-T6 with SHD drill(1000rpm, 0.1mm/rev)
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Fig. 16 Drilling simulation(A6061)
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Fig. 18 Drilling simulation(A2024)
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