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METROLOGY OF THE BURR AND THE PUNCH WEAR 

IN BLANKING PROCESS OF COPPER ALLOY THIN SHEET 

H. Makicb, L. Catpemtil:r, G. Mcm1eil, X. RW:atd, 1. Chllmbert, P. Picart 

Inatitm FEMTO-ST I BNSMM {OMA), 24 Chmnln de l'Epitaphe 2SOOO Bl!llaI190D, Fnmce 

ABSTKACI' 
Blanking burr and punch wee an: two phe­

DOIMD• c:loeely linkecl Thia IJllds to con­

fider burr u 1he beat i:riScrion for regrind­
ing or l'Cll1awing hlmlcjng toola. Thus, in 

order to conuol 1he quality and cost in 
1'1•nking procea, it is 11CCCIAl'y 1o IDCllUre 

with the best accmacy the amount of burr 

llld punch wear. ID order to reach this goal, 

11 method for meuurin,g the volume of bmr 

bu been ~ Thlt meChod it hued 

on the U1C of 3D topographical image!. On 

the otb: hand, punch wmr WU calculated 

by combiDatiOD of ma1bic:ma1ical models 

dMCnlling the evollll.ion of the pomelI:ic 

abape of the puoch. Thil model linb the 
vmiatiom of lhc gcomelry of 1he punch, 

dqiending on the 1IUIDbcr of pregs stolb. 

The final aim of this dudy ii to identify a 
rebdinnabip betwtim burr and puocb. wear. 

Keywords: Blanking. Burr 1U1101111t, Pum:h -· 
1. INTRODUCDON 

In the blanking industry, the punch wmr 

bu a aignificant impact on production. ID 

pmt:icuha:, impm1llnt - c:Rlll!e1 geome1ri­

cal ddml of the cut piecee, which rm lead 

&o a rejcctioD of prodw:U. Among o1her do­

fecta, the appllrition of burr i1 the most in­

capecifating iD the me or a blanlcing piece. 
In ordar to oveu:ome 1hia problem, jndi1!drj­

als ftl8rind their tools after a rmmber of 
press storks. But this opcnlion lw a nega­

tive consequmce on costa. ID Dct, the pro­

dDction stopping for regrinding puncbc8 

crea1m •:nbmnmd louea fur the incfnmy. 

nu.. it is important to identify 1he perame­
tcl'I of 1he blimkjng opeiltiOD leading &o the 

~"of bun. FortbD puzpoee, fintof 
all, it is 11.CCC11111ry to have a reliable tool to 

me•sure the quantity of bmr. In th.is paper, 

we prc1cnt an original method for 1he qua. 

tificatian of the volume of burr. Moreover, 

• tint correlation of the burr llmOUDt widi 

the level of weer and the bllllk:ed ma1mial it 

also pw:nted. 

2.. BLANKING BtlllR 

The burr appoars on the edge of the blanked 

piece8 (Figurel). Thil pre1cm.ce i1 one oflbe 

moll Mrioua limitaticm1 of the blanking 

proceu. Indeed, beyond a certain burr 

amount, 1b.e blanking piecet ClllllDt be Clm­

llidared .. acceptable. 
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Figure 1. Geome1ry oflhc blanking edge. 

Hr. : Roll-over depth. 

Hs : Sheared edge. 
H, : FriK:ture depth. 

14 : Bun height. 
, : Fractllre ll1glc. 

Oiven. the importlmt i8luet rda1J.ld to die 

&ppellllllllle of blmldng burr, 11 Jot of work 

bu been lllldertam 1o e11plain ill appear-
111CC. Molt oftbil wort hu been dedicaled 

In the atudy of the infllUllll)D of blanking 

conditiom ( deanmce, ndiua, etc ... ) (Figure 

2), on the appeanmce ofbua. 

The main concbuiOD.1 of the.e ttudiea show 
1hat the size of burr depcncb Ulllinly on the 
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t>Janking clearance, the wear c:ondition of 
the tool edge, the ptuperties of the blanked 

mati:riala and the ll>ol mallerial. A"°rding 
to tho studies cmried out in [1] mul [2], it 
appeara that the tool wear promo11es the ap­
pemance of burr 8lld. that the iacre8lle in the 
l>lanking clearwe IMUlta in an iacre8lle in 
the :liactme angle of the llhear zone and the 
height of the bmr. 

I 
I 

R, I r,. 
E J;I I 

I ~a 
lf4' ~-.. 

I~ R., ~1 D1o 

Figuni 2. Geometrical JllllllllUlllls characuit­
iatic ofl>l•nking. 

Thia is confirmed aho in [3] and [4]. WJ.th 

regards to the properties of blanlrcd materi-
11111, Greban [S] cam:ludea that the !l!J!l\P""i­
tian of the blanlrcd alloys bas a stmns in­
flumce OD the quantity of bmr created dar­

ing the blanking operation. Howewr, the 

wom are maze f'oc118sed on the theoretical 
Btudy of the amditiom ofbmr appeanmce, 

than OD an experimental mctrology on the 
burr amount. 

3. METROLOGY OF THE BURR 

The pcesibility to estimate the burr size on 
the blank piecca remain• of great impor­

tance in the blanking industry, becanse the 
quality of 1he produeta ia cletermined by the 
avalllllion of the level of aa:eptable bmr on 
the pads. B is possible to study, in theory, 
the emeIBCD.CC of bl1111king bum. However, 
in order to verify 1he theomical pmlictions, 
it ia necessary 1o 'be able to accurately and 

mliably meuma the quantity of burr. To 
llllJIUDl1ri7.C we can rellml to what might be 
II definition of the bulJ' height. the main cri­
terion mentioned here. A~ 1XJ [6], 

beeauae 1he sheet can have a midual mac-

roacopic deformation during the blanking 
opeiation, die height of bmr is defined as 

"the diffe:lence 'between the higb .... t point of 
burr and the surfilce of the sheet mlltal DD,. 

mediately acljacent to the bmr". Thia defini­
tion seems ll8tiafactoty and will be the basis 
for developmmrt of our wmk. 

3.1 Metroloa 
Many cliffimmt ways of measuring the burr 

CIUl be found in the literasure, but fund&­
mentally bued on a desttw:tive teat of 
1'lanbd pms. Thmefme the m.111rology is 

done only on 110111.C padicular positiou of 
the 1'1ank..t ecfae. 

3.2 Cruhecl bmr 
In the~ case of progreaive blank­
ing, 1he pam with a eomplex geometry are 
produced by 8CVeral. peas 1111ro'kes. which 
bas the effect of cmlhing the bum Cll!l1ted 
by the fint step of the proceu. 

12 pu:i 

I 
(a) 

(b) 

Fipre 3. Cmshed bun. 

Consequently the height of the burr ia more 
diflicult to me111Ul':: by mean• of the 1mdi­
tianal methods (Figure 3). 
'l'lli8 11111 prompted ua to seek, in thia wo!:k, 
a mw imthod mom able to giw us 11 pni­

ciae q111nrifi~on of the cru8hecl bmr. In 
Older to u:hieve this gOlll, we IOught 1o de­
fine a 1efaence plan aro\llld. the l:il•nking 
form. beeauae 1he acljacent lllheet ia dis­
tmted. 
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3.3 Setup of the meuuemmt proceu 
As the aim of thia wad is the quantification 
of the burr amount even if the burr i1 
crushed. the work Wiiii focused on the 
mr:tbod to obtain this proper value. 
From the above mentioned limitatiom of 
the existing methods it has been chosen to 
focua our wmk on a new approach. This bas 
been done using a topomicroscope generat­
ing optical images of the burr all around the 
blanbd contour. 

3.3.1 Images Acquisition 
The device used in the present wotk ia a 
microscope Infinit.efocus ® Alicona (Figure 

4). It ii bued on an optical microsoope 
coupled to a camera. Unlike a confocal mi­
croecope, wbU:b uses a monochromatic sen­
sor, the device uses a contnst color sensor. 
On the whole heisht. the microscope col­
lecta images wbU:h are then analysed by the 
software. The latter analyses each pix.el and 
compares it to its neighbour& to see if it is 
fucuacd or not 

Figure 4. The optical device measurement 
InfiniteFocut• 

Then, it reconltructs a thrre.dimen•ional 
image from theeea focussed pointa. From 
this image, surface, volume, surface stu: 
and topographic dimensional measurcments 
arc pouible. 
ID accordance wi1h the selected lena, the 
image size ranges from 2.lxl.6 mm2 to 

103x83 µm.1 and the vertical resolution 
from 444 nm to 20 nm. 
If the 811111pl.e or areas of ~11: arc lmger 
than the size of capture of the selected 1ena, 
it i1 pouible to achieve a multi-field acqui.-

1ition through motoriz.ed tables. 

This multi fields images is bw1t up by the 
interamnection of a series of elementary 
images prescle~ to cover the entin: area 
to be analysed. 

3.3.2 Meuarement 
The measurement method bas been devel­
oped in our laboratory specifically for quan­
tifying the bmr volume. 
The originality of this method lies in the 
transformation of the blanked shape, (here a 
circular shape). The main stages of this 
transfurmation are: 

• First, a straightening of the image around 
the blanked shape (hole) iB achieved 
(.Figure 5). This is done in order to elimi­
nate any imperfectiolls in the image 

stnrightness. The straightening of the 
image (outside the zone ofb1D'r) is made 
by DlC8llll of the least squares plan. 

-

""': Pruftle after 
- lllll~htenln 

~ 'fg 
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-: " - Pll:lllla blb9 ..,..,.: .......,.ra 

I ' ' ' ' I ' ' ' • ' ' ' ' ' I ' ' ' ' I ' ' • ' 
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Figure S. Profiles extracted on the surface 
of the sheet before and after lltraighttming. 

• Secondly, an image proceasing is per­
furmed in order to extract a chosen nmn­
bcr of vertical profiles from the comour 
of the blanked ahapc (Figure 6). 

StnilghllllUd ---
t· 1· 1-: l ~6 
IC 

2 initial 
kfi••••ticm in& 

0.06 Q.13 0.19 

Bmrwidlll (mm) 

Figure 6. Bxample of an extracted profile. 
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• Thirdly, profiles are extracted so as to 
build a rectangular matrix; each profile 

being the average of 100 adjacent pro­

files. Thereafter, the image is adjusted, 

outside the .zone of the blunder, with a 

linear polynomial of degree 2, which as­

sembles all the profile (Figure 7). 

Figure 7. Representation of the profiles as­
sembling. 

• Finally, the volume is determined only in 

µm 

220 

_ Profile of punch at the end of test 
200 - - - .....,.. The model: y =exp (a+bXA0.5) 
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Figure 8. Limitation of the burr 

4. PUNCH WEAR 
The purpose of this paragraph is to show 

how ready to wear punch as the emergence 

of burr. 

In this paper we sought to propose a geo­

metrical model of evolution of punch dur­

ing blanlcing. 

To build this geometric model we used the 

punch profile (Figure 9) at the end of the 

test using the topomicroscope described 

above. 

o l__~~-=~~~ ~ 
0 2 6 8µm 

Figure 9. Punch Profile at the end of the test 

and the model associated. 

S. RESULTS AND DISCUSSION 
Figure 10 shows the evolution of the burr 

volume according to the number of press 

strokes. We observe an increase of a burr 

volume with the increasing number of press 

strokes. It can be seen in addition that the 

kinetics of the apparition of burr is decreas­
ing when the number of press strokes in­

crease. 

50 100 150 200 250 
Number of preas strokes (x 1000) 

Figure 10. Burr volume with respect to 

press strokes. 
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The amount of burr is also related to the 

blanking materiel as it has been highlighted 

by Greban [5] (figure. 11). 

~16 

- 14 
~ 12 

~10 
~ 8 

~ 6 
] 4 

~ ~+-~~~~~---~--------~------~------~--
0 100 200 300 400 500 600 700 

Number of press strokes (x 1000) 

Figure 11. Burr volume for different mate­

rials. 

This method seems to be enough accurate 

to monitor slight changes in the process of 

blanking and their influence on the burr 

creation. 

As it can be applied all along a blanking 

process of a lot of parts a net of data of the 

amount of burr can be easily compared to 

the wear amount of the tool leading to a 

comparison between these two results. 

6. CONCLUSIONS 
Because of the non-homogeneity of the 

burrs on the blanked contour, the method 

described here seems the most appropriate, 

because it is obtained from a large number 

of profiles, which has the advantage of al­

lowing a complete scan of the blanking 

edge. 
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