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A Study on Effective Response to Product Liability for Diamond

Tool Industry
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Abstract

Many countries are enforcing the Product Liability Act to ask the responsibility for the supply of the safe
products. Thus, the safety of the product becomes one of the most important elements in modern corporate

management. Diamond tool industries producing risk-high products cannot make an except to this situation.

This research presents how Diamond tool manufactures in korea to respond effectively to Product Liability
through construction of Product Safety Management System.

Keywords : Product Liability(PL), Product Safety Management System(PSMS)
LA= Shw gl we Mawe] A9, avua neE 9 2
T WHET AXEANAC] 7P A g8s w3

Azgaole AFe] ol dojse] ApgAp = ASE AR Ut AmEHSe] <8 19824 A
AEoz os) AAA Ate] FE e A A A HAAE AZJAIE ml=r wdloe] miksida
227} Bctaol o ZajualEel s wralt). AR A% 1998dell= T8 E T8 AEEs Axde dd
o] Asto] MANS W g, wsk o] AxA}e stetAlE AZxGAR] vH-3dol stk AHsAH
7|8 o)%aly A7bE] ghol) AZEAML AEo] A 2 =Xk 3t Ydele 247} 13009 e e 29
oz o uWAlg oA BA AN msA Ax 21e] Jaab udael ek elal 7P He] AR
A7E pdeol s @ AR me EdphdAmzy  FABI7INSR IS SRS BIG 3% Rl
AzA7} 2H|Abe] kS 9lE] Adlo] g kAo Wi AAA AsakgAle] digAte FHEE =
ABE Aol BHT AL askn dok F Age)  H reAel iR HEelss SR Aup
AL Fus] AR PO =S S gow ) AT JPRAS ol Az Qlsiel v A
e WS Agel Aol wek o opk Ag g VT AEORE W8S SgnEs Sgee] o 567
el gl ® Zelth  Flelde] Azgaepge  O000°1N Eejel ERk o abeha 2l
2002 7¢€ 195E AlgE glow, e Fa F
A=l v, dE, EUSY AZEHAHE A9

T AR o]8l7], A T dE 253 A Astuisha 2] Estt

M.P: 010-3252-1415, E-mail : hwakilee@inha.ac.kr
2012 29 2490 A4 20124 69 89 FAE H4 20124 69 8 AA St



72 TolofZEFT Al oM AZSAYA tiE AAAY R&L el AT AT

o &7 - %

T AAEE 71 £ 717 Bolha
glor), 9139 Als PR FHAEE A
@ adol A9e B el Fobalrh

Se} AzEAeel AgE A 10de] Ay A3
Fetet a2 AZEAL o e
AzEAY 2 74 FEel viwel glom, 71 o)y
o FAFQ Fuel AAE obd A AYHA %
He-e AT F ek 7ol AxBAY) the]
el o AAT olslel e Fele @
3 HAsHA W] 91E 714
Aol AL HC}-O]- _1_77_]14 \:H_g___Q. o] 5} z‘ﬂ—ax_-]'?_]_ Eﬁjﬂi, 1

an

thoJolE = ok 14 (BIN EN 13236), AvkA] oHA%
3])(OSA: Organization for the safety of Abrasives)2]
AR AR 5& Folo] volelEEE T gl
AZTAY A=Y 75 Pebe A For

e Ak ek

i

Juidol wdEo] & AFXEZAYPL Product

Liability) AP3& Az A AZES Al
gL SIS e A o)z A% £HE o
g AEe] Az ) Fow Qa0 e AR
YAt HEdths s 7 gelth 1904 129

169 AzgAQIYel =3 waos Evsigon
20004 1¢€ 129 Fxsy, 20029 79 195E Ay
oAk AZAZF AL AFES] BAR F191% Eafel
el wpAele Atk Adew 4 s

SulAEe] sbaal SvzAle] A

g 73k, 3
& wRe Ewsp] fgelt AW 2t aEe
AeE AFHow sy S8 252 AvISAY
el B AT + A FoA, 1ge 2
Al AFOR AT 2E BARES BT 5 i )
$79] S3lo] WA R 3Pl HACH6]

2.1 Az Ao (A2zx A1)

TRz et $e AxEe AA, 7h, AL BAE 2
sl dge] ejEA AnHo R AT &S
oate] ARe BFS vEE 3, ARHtE F&
ol o]Zu} A2z} Ao #ATF A=
771 1A} AR AbE, A=) AlEols ARS
HA gerh e 2s vYEaL vk w3k ke ol
o rEaLs A2z Fte] oAl TS tsle] 1
AL fFAEEA e A4S FrsAY 7S
3

=
glZols A ST

ox Ir
22

Og‘:“,

o

il

<Table 1> Civil Law vs PL Law
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[Figure 1] Structure of Diamond Tools
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[Figure 2] Metal Core and Segment
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3 AAIWE-S <Table 3>3 2t}
<Table 3> Risk Element LIST
Ha?ard Hazardous situation Releyant .
designat (Examples) clauses in this
ion amp standard
1. Breakage of
superabrasive caused by:
_ improper design 51, 52, 5.3, 54,
. ’ 55, 5.6, 57 and
manufacturing defect Annex C
- insufficient strength 6
Fjection | wrong selection 7 and Annex A
of parts ne
- improper handling and 7
storage
~ improper use (mounting 7, Annex A
and grinding process) and Annex B
2. Loosening of grinding 7
particles
Unbalance cause by:
Vibration | - manufacturing defects 514, 6
— improper use, mounting 7

(1b) EN 13236:20012] oA Q-A}ah
EN 13236:20012 tololt=a7-2 <Hd
A A/ 7 el tgh S FARES 2EskaL Ut
O ¢nt
Hakg F - (cutting—off wheels)e] &4
EN 13236:2001 Annex EE wEt}
@ T3
Hand held cutting—off machine®] AF&%+= €17 D
< 230mme] AFe] WAB(HHE) s Fw-> Hoolth
1 99 A& Hiolth
@ 2= (Maximum operating speed)
Clo]oHE = H(superabrasive)=  of#jo} A=
HiuAsEER A|FEofoF it
5—6—8—-10—12—-16—20—25—32—35—40—45—50—
63—80—100—125—140—160—180—200—225—250—280
—320—360—400—450—500 in m/s.
@ orAAG(Safety factors)
obAAIG: (Safety factors)s Tlo|oH2 =379 §]X4
o= Qlst] Y EE AFTI o thv]ste] A
Ao, <Table 4>} 2},

<Table 4> Maximum, Minimum Operating Speed
and Safety factors

Maimum Mimnm
R bursting
Type of Type of operating Safety speed
machine application speed factors U )
v, in m/s Abrmm
in m/s
<63 2,00 -
Mechanicall 63 2,00 90
y guided
cutting—off 80 2,00 113
100 2,00 141
Stationary <125 1,75 -
cutting=off | o anicall 125 17 165
machines .
y guided
cutting—off 140 17 185
ith
with totally |5, 17 212
enclosed
working 180 175 238
area
200 1,75 265

® %5 A% 4= (Standard operating speeds)

AEAE AeE RS P @2 A, AlERAE
<Table 5>} 7o) H2kg tho] }%Ei?—% A7),
2E g Fg7|sfjof 3ot
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<Table 5> Standard operating speeds
Maximum operating speed v, in mvs for
Cutting bond type
Core rm(Abrasive a;ﬁt?sn h;[;?zgogf Resimoid |  Metal Electro
section) plate
B M G
Metal blank | Continuous | Mechanically geyt gs&lzgigg = o o
eg. cast, ma.nually . 10 5t
Metal ;211’1;1(1 Segmented illltl‘(tiiifoff Wet cutting-off j 80 80
Dry cutting—off - 63 80
Sintered Continuous Mechanically Wet cutting—off - 63 -
manually
Resinoid Continuous guided Wet. and Dry 63 - -
cutting—off cutting-off
D g7} ok M=zt 1¢F 2 reinforced concreted] AT AE27] FE Azl P
@ Metal core 8743} (Requirement for the metal At R ThEofA|R] Kale] ohdAdS Aofst 5ol
blank) th o E Y, 7HT ARl A Abdel
dlolx &3H8 Metal cores 73Hharden) 2 =9 EAgE A, Az AdA Eio]l g A9, A
(temper)& 3stofofF al %= HRC 36(¢3)¢] = ojof ARAIE TN Ag-ERF so] WS H9UE T4
gt} wkek W37 3K(strain-harden) S 3+ 4%l 3 Alo] & = itk o= tpFet Als, 7AAN], &4,
A %7 HRC 240)%folofof ghth 12al AAE- 313t 7)es ARESIA oAb 082 AlE
Metal corei= 73Hharden) ¥ E#(temper)S 3holok o] FHEIL QAL o]ES el HeEl-AAksRE Flo]
s L= 43(£3)0] Fofof it A Frh=t EA7E vk
Metal cores} el tholol=g7-9] Q7A%
Hand-held§714] datiolopz=groll A Segments= 431 FAAE A2l 34
44 T 22207 Metal coreet FEEoJoF Foh 7h 2UEY 2 =4 #x)]
1) segmented cutting-off wheel®] 24 Bending Z21 8 Z=glstolol 8t RUEY 2 =4S deolslu
strength &% (welding), 2~ A (sintering) %X 99 ARE QTARR tish AEe] AvtAS wZEe= b
(brazing) W4 22 Metal core®} Segment’} H3%]= o3 wUHY 2 =A%x=2 AR & RUE
el obel e W gl AAseR dt. 3 2 24850 24 2R IAT = Y=
- Hand-held cutting—off machine & 2AFE19] 74-$ o7 FYPLLE WAE= TIEAAS FYstolof itk
o, = 600 N/mm? O frask 4755 FA87] Al 28% S4 A=
- Stationary and mobile cutting—off machine& A2} oS Zolok st
T4 7 - A" F7] e AR Ao SAEE v w7t
> 450 N/mm?> ol AF 7Fsd SA iToE wy e HF (9]
L) Continous cutting-off wheel®] 24 Bending g EFol e A, WA B Al ARE A
strength Continuous rim3 Eje] A2}g7= ol e 715 22
RS 5= Qw2 A7 of sl - a3 49 2o Az & A
M, = F x D2 - WA AEHE AT T AEE A A
(F = 15N, D = "akzgre] 9)7) - 34 AdE FEsE F e Ao RNH B
T A
- HAF AR A 2 ®RIsE=E ZoF Ao A3l=
43 Az AF Y U7 e e
Alrgel dgeld AETRAN dRARe] FUl @ gulsh aalgel HEA we Ao B
u, s Aem Qlste] AlFo] Eejel A A zA e oA =A4ATY et GaAS A}
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APl gk A 3 gt g A7

o &7 - %

3ol 71E
- A B2 e 2 AlEel diste] 4dd 225
#sfoiol 3

- 24 9 A% Al o9 712 FAHolok 3
@ e aAkel gk RUBE 2 5%

f 7FE ATEgols Hx A A ord A4

==
o
=
FEAIA sEo] A=A FRlEojok gt A A

_4

(W AEe] wUEY 2
AL AE a7Agel TR A% g3
dJatel, AES HHe wUHY % 57
I 741254 AR W AT 22 3

o&i

A

® i%aﬂ 4 71+ V“Hﬂz— SAZY A= ok T
@ 71Fo= AF] EES sk ddEe] A4
ok 3t

@ #IAE AT 7 AL SRlskAY, o] 5l
sk A-S Aty AlFE EE 2 A QlEE B
= AgE AA Aol EAgA gREY] e A

4.3.2 EN 13236:2001 &3 A& AF
2 AoA= geloRtEg FollA] 7R AR} =2
Hakg- toloHR=31- (Superabrasive cutting—off wheels)
SO EN 1323620012 HIAE H-S Adrgsict
D eHd4= H2AE (Safety speed test)
LR HAE A AARE TololtEdTE s
o] WASH] s EHIAE Aulo| Al <Table
6>l 7AE BIAE &% oo =w RalEs gtk

<Table 6> Safety test speeds

Maximum
ti Test speed Safety test
i operal
Abrasive peratig factor speed
product speed f U in
. . in m/s
vV, in m/s pr pr
80 8
100 110
Cutting—off 125 158
hecl 140 11 14
wheels 160 176
180 198
200 220

@ S|-2eFHEAE (Visual inspection)
SoBAks THE AL 53 21%del] ofef S=aiw|ojof i)
@ Wi H2E (Bending test)

1) ¥]gty] Wi E]~E (Non destructive Bending test)

4 segment
5 bond intacface

[Figure 5] Bending Test Device of Segmented
Cutting Diamond Tools

WY HAE Al dARE-2] Metal core F-E5
o] 14 platerto]o] A AZIT) Plate rimy} &

Feko] A=
segmentS =T} clamping piece®] F7]= segment
o] dolo} ZAY H|S=sfoF gtk Fsh=  clamping
pieceoll 7kt H-5h7h Zhef A= F9lof e AAR9
ABE Lpolth 7HliAl= @ Fe 71230
- Bond interface®] "1™ Moment AAH] :

FX Ly
M) - [ m]
10°

T
= o

il

2mm& FX3tL Clamping piece®

- Bond interface®] ¥4 stress Al4H2]
o= % N/ mm?]
Bond interface] ¥4 stress7} o}2fle] ghol =gd
j7b4] #ie momentE S7F AlXITh
- mechanically guided cutting—off (wet) :
o, = 150 [N/mm?]

- mechanically guided cutting—off (dry) :
o, = 225 [N/mm?]

- hand-held cutting—off (wet or dry) :
o, = 225 [N/mm?]

o] Ha Wi H3hE 7 § AIZHAQ s Aol
S oW HAE 2PANS WS ot
v) 9 Wiy H2E (Destructive Bending test)

) WdH2EE vy MgHESL sAdd W
Mo g Alggsit} 2] bond interfaceo] 327} 4
ofd wizkx] AR FatsE F7F Al7IaL gt
HAsE Ao Hdigks 7153tk
- Bond interface®] W14 stress Al4H -

6 >< M)"I axr

LyxE® (V)
Vv

Oy =
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4.4 FANe] AT oH A <Table 7> Display for different Products
Sp'eciﬁ Grinding . ‘ Other
Al AR AT AA- AR AAT 5 cations. | Wheels | Diam | Noun | Diam |
Gl Sldel EAT A9 AxAs 1 g94el 2 e | VI | e ] e | b
ol 23 Aluns WHA-3uE = JEE LHAE Designation ified ves
BuE AFstolof st olg oldakA ofiste] WA e e © 0 06 o o |9
& Agtoltt. FAAKelE A AAS AR bE code ® & o o o o
T Aom, A= AFS hdsta E&HoE At Dimensions ° ° ° ° ° °
£2 3] 9 Fi Aol o]E Sof wnkx | )
S A4 A, HEYRS A4 A 57 gol kg (MO | o 1 g | o | @ o
Ao) SHHE AFALES AT AN, A Al
F AMg ol AGlel, AE F-HEIE AME run ® o
2 A3RF Foll tisiAl AlEel Al @A) s Restrictions ® ® ® ° Y
ARE Agap) A T Folol sk ANsk e
A3 W AFARAN Z Aot} s, AN AL | coformity | P | ¥ | ® | €| @ | @

oAM= T Al disire ek A 2l }lo]
Zdarepdol] 7AiM AlE EAel e F-2fw]ojof gt
D g 584

BT AxEe] A kel #F ARE AL
SAA EAR AFehs AR AFzAR= 2R
Az AR s Ads] 4 9571 2l
o AxES stal HEsHA AMsH] $lete
7] fAA AR o] F7E St
AzE gl da] 2™ Fas sk g A &

= [©)

=
mjehs Alxe Aol e Aow

(A ST )

IHrE|o] AR}
= AYS FHEoR s, PLAFS] i ForAME
71EHQ AEA NS o= = A, Az Ag
< JSehe dun AFAdnAet bl 5 A%
o] Aok JSshs ¥ol Al hshy] wiitel PLA
Fo| fla= 9ol el A das s it
T wele] ARS WY flske] A MY A aret
WS AAE] ATk ofol AlxAks Alzee] AAE
grol fldehe AasgAlel ZAZF ed, 1 AlzEel
T Age] vt wd i ks He 28] 9
Aefop ahH, A #Al= Azes ARE o 2

Not suitable for
grinding

Not suitable for
hand-held machines

Not suitable for wet
grinding or cutting

S

=
\Y

Only to be used
with a back-up pad

Only to be used with|
a back-up pad

Protect

eyes

[Figure 6] OSA Pictograph

5. 2 &

PPl tholohE g 148 del ols) w4k
& gayaviehs olol 4 eiuel A9
o Esha glov), tgol ARE Aol AYsw
S Aol PLAIE telobzmg T Azl A
et 9o et Ae SUgls Aol wel
A delohzEg A Hsbdoln HHH th3y
b2 vheIske A3} ABLAFGA LG FEE A

d % gk
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AzgAR A o] HAVHIZE 713 iy 9 Qbddd
AREE7) AR 58 AXEaL ok =5 OSA (Organization
for the Safety of Abrasives)ol4= EN13236<S 2312 W
45 Heshs 71EARS Ageta rh
U] thololR =T 7|9 AlEFE GA| 2=Eel
oA AAIGE AF o] EN 132369] Hd7]w)
OSAY 7&AHE WA F Jus Al=ES 75
shar, volrp 2RAH Q1 A, Az Al A 9] b 7]E
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A 71y HHE Bed ot FrHH o=
s AXEAY BV 9 PLD Wk F7kh=
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