DIAMOND TOOLS FOR THE
MANUFACTURE OF JEWELLERY RINGS
EXTENSIVE TOOL PORTFOLIO
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High-precision cutting edges in
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Reduced set-up time due to

precision insert seat
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Ring programme
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The HORN ring programme is a range of diamond tools for the pre-finishing and finishing of jewellery rings, as well as the matching

holder systems for external and internal finishing. To ensure reliable high-polish finishing with monocrystalline diamond,
the polycrystalline roughing tools have been completely reconfigured. These are now capable of economically machining all

precious metals, including platinum and iridium.
Benzinger machines, in particular the ‘GoRing’ model series, are the focus of ring production. The tool concept was developed in

close cooperation and optimised over many years. Our customers appreciate the convenient and highly precise HORN exchange

system, which reduces set-up times to a minimum. Of course, HORN tool systems can and are also used successfully on all other
machine tools.

Proven tools have been carried over from the previous programme and extensively supplemented. The existing interfaces
remain unchanged and are supplemented by the HORN 11P system. In addition to higher precision, this offers the advantage that
external and internal machining can be combined in a single tool. Further holders for the 11P system can be found in our catalogue
‘Supermini and Mini - Internal Machining’.

In addition to our standard range, our customers use numerous special solutions that are customised to their individual requirements.
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Diamond material

PCDIE&E

polycrystalline Diamond
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PCD is a compound cutting material. Diamond grains, each one of a monocrystalline nature, are sintered to each other in a metal
matrix, generally cobalt. During the sintering process, the grains grow within the crystals and the individual grains grow together to
a limited extent, thereby affecting the wear properties during subsequent use.

In addition to the sintering technology, the size and quality of the grains used are an indicator of wear resistance. It is possible to
derive the following theoretical principle: "the larger the grain, the better the abrasion resistance”. However, this compromises the
cutting edge quality, chipping and sharpness that can be achieved, irrespective of the manufacturing technology used to produce the
cutting edges. The percentage volume fraction of the metallic binding phase also increases and has a negative effect.

HORN high-performance PCD is composed of a sophisticated mixture of different diamond grain sizes. The volume fraction of
diamond increases, as do effective hardness, toughness and cutting quality. Strict quality standards and their monitoring are a matter
of course and ensure maximum performance.
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Monocrystalline Diamond
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In addition to the high level of hardness demonstrated by monocrystalline diamonds, the pure and homogeneous structure in
particular is a basic requirement for ultra- and high-precision machining with geometrically determined cutting edges. The extremely
sharp cutting edges allow for surface accuracies of < Rz 0.02 ym. The quality of the cutting edge perfectly reflects the surface
quality that can be achieved.

When it comes to manufacturing tools, particular attention is paid to the crystal-system-based, direction-dependent hardness values
of monocrystalline diamonds. This is the only way of ensuring that the maximum tool life is achieved. The geometric design of the
cutting edge is optimised for the materials to be machined. MCD tools are ideally suited to finishing processes for non-ferrous metals
and their alloys, precious metals such as gold and platinum or transparent plastics such as PMMA and PC.

Ferrous metals and fibre-reinforced plastics are generally not suitable for machining with monocrystalline diamond.
An extensive standard range of MCD tools for turning and milling are available from stock.
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Toolholder

_A [P lecmees| | PKD || MKD
o | [ e e

\\ P0O.1R4.1206.5.A.24

@[ _____ _ %%
(1] PO.1R4.1206.3.A.24

Bz L b h L HWS
Part number

P0.1R4.1206.3.A.24 23,9 6 12 17,9 1R402
P0.1R4.1206.4.A.24 24,8 6 12 17,9 1R402
P0.1R4.1206.5.A.24 23,9 6 12 - 1R402
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_A [P leczmees| | PKD | | MKD
o |5 | e e
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R=HBBFN—3 VYRR L=EBFN—I3>
R = right hand version shown L = left hand version

Part number
P0.L11P.1204.3.A.22
PO.R11P.1204.3.A.22

12
12

17,9
17,9

14,4
14,4

11PO70R

B b, L b h L L, HWS
11PO70L
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Toolholder
e[ | |[L=? PKD || MKD
@ I s R " ={I BENzINGER
1 PCD || MCD
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R=HBBFN—3 VYRR L=AEBFN—>3>
R = right hand version shown L = left hand version
s h b L b, L HWS
Part number
RH.1R4.1420.0.A.32 13,8 15 28,5 20 15 1R402
LH.1R4.1420.0.A.32 13,8 15 28,5 20 15 1R402
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Toolholder
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Bz h b L L HWS
Part number
RH.1R4.1414.0.1.43 13,8 13,8 43 21 1R403
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Toolholder

senzmoes| | PKD | | MKD
@ @ """""""" ~ || PCD ||MCD

Part number

RB.1R4.0012.0.1.42 42

B § d, L, HWS
1R403
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Toolholder

NNNNNN oee| | PKD | | MKD
@ @ || PCD || MCD

N/
N TN

Bz h b L L HWS
Part number
RH.11P.1414.0.1.42 13,8 13,8 37,8 17,5 11PO70R
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Insert
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PKD | |[lt=?
PCD I=1H

Part number

B
1R4.PY.A.0002.D.30

12

.
0.2

HBEEr1E
Carbide grades
A TES A 4B
on stock 4 weeks
L a HIS =
o
o
14,5 S8 1R402
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Insert

PKD 23
PCD | ] "1‘ I=1I N O

i TN
1 Sl
HErEMTE
Carbide grades
A TES A 4B
on stock 4 weeks
itk w r t L HIS -
Part number o
o
1R4.P.Y.A.0002.W.30 3 0,2 4,3 14,5 1R403
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Insert
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PKD ! =
PCD | [~ 7] | '}E' I={I

B w r
Part number
1R4.P.Y.A.0005.R.10 1 0,5

HBEEr1E

Carbide grades

A TES A 4B
on stock 4 weeks

HIS
1R402

l PD11
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Insert
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Carbide grades
A TEMR A 4EfE
on stock 4 weeks
230 w r t L D.. HIS -
Part number o
a
1R4.P.Y.1.0002.W.20 2 0,2 4 11 12,7 1R403
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Insert

1R4
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PKD

PCD @_' N0

w
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—
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</

B w r t L

Part number

1R4.P..1.0005.R.10 1 0,5 3 "

16

12,7

HBEEr1E

Carbide grades
A 4 3BfE

A TEMR

on stock 4 weeks

HIS

PD11

1R403
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Insert

PKD ! =
PCD | [~ 7] | EM; I={I @ N 0

i
0
=\ N |
R=HBBFN—3 YRR L=EBFN—I3> o
) - ) A TEMR
R = right hand version shown L = left hand version
on stock
idEoe w r s t f D.. HIS
Part number
R11P.P.Y.B.0005.R.10 1 0,5 38 3 7 11,5 11PO70R
L11P.P.Y.B.0005.R.10 1 0,5 3,8 3 7 11,5 11P0O70L

HBEEr1E

Carbide grades
A 4 3BfE

4 weeks

PD11
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Insert
| {]
] 4
HErEMTE
Carbide grades
A TEMR A 4B
on stock 4 weeks
idEoe w r s t f D.. HIS -
Part number o
o
R11P.P.Y.B.0002.W.30 3 0,2 4,2 3,2 7,5 13 11P0O70R
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Insert

11P
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PKD | |[lt=?
PCD I=1H @

R=ABFN—2 3 VEKR

R = right hand version shown

B s

Part number

R11P.P.Y.B.0005.A.30 3,1
L11P.P.Y.B.0005.A.30 3,1

L=FEBFEN-3>

L = left hand version

1.5
5

0,5
0,5

10,5
10,5

A TEMR

on stock

HIS

11P070R
11P0O70L

HBEEr1E

Carbide grades
A 4 3BfE

4 weeks

PD11
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tmax
T ‘ L |’)’ 5
Sob [t
|tmax
= g TE
Carbide grades
A TES A 45ER
on stock 4 weeks
230 w b L HIS —
Part number o
a
1R4.P.Y.A.0000.W.04 0,4 1 14,5 1R402
1R4.P.Y.A.0000.W.06 0,6 1,2 14,5 1R402
1R4.P.Y.A.0000.W.10 1 2,5 14,5 1R402
1R4.P.Y.A.0000.W.20 2 2,5 14,5 1R402
1R4.P.Y.A.0000.W.35 35 5,2 15,5 1R402
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Insert
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0,15x45°

-IW--
P
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Carbide grades
A TEMR A 4EfE
on stock 4 weeks
B w R L HIS =
Part number a
=
1R4.M.A.A.3000.W.40 4 300 13 1R402
1R4.M.K.A.3000.W.40 4 300 13 1R402
1R4.M.M.A.3000.W.40 4 300 13 1R402
1R4.M.W.A.1000.W.40 4 100 13 1R402
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Insert

oo - [IN | 0 ||.A0|.MD

HBEEr1E
. 4 Carbide grades
= —< 3 ViR = \—2 32 .
R EH%%/\ Y3 YEIR L=AEBFN Yar AGES N
R = right hand version shown L = left hand version
4 weeks
on stock
ggit tmax |'1 HIS =
Part number o
=
R1R4.M.A.A.0000.P.25 3,9 14,5 1R402
R1R4.M.M.A.0000.P.25 385 14,5 1R402
L1R4.M.A.A.0000.P.25 8i5 14,5 1R402
L1R4.M.M.A.0000.P.25 385 14,5 1R402
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Insert

1R4

(ph HORN i)

MKD l _ZE'__
MCD | [ |

A0

MO

e

B

Part number

L1R4.M.A.A.0000.P.35
L1R4.M.M.A.0000.P.35

39
3,5

14,5
14,5

A TER

on stock

HIS

1R402
1R402

HBEEr1E

Carbide grades
A 4 3BFE

4 weeks

MD10
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Insert

MKD
MCD | —=— VIIN .

\®
\\%

W
0,1x45° o | 0,1x45°

g TE

Carbide grades

A TEMR A 4B

on stock 4 weeks
ggit w R l'1 Dmin HIS S
Part number o
=

1R4.M.Y.1.2000.W.40 4 200 " 12,7 1R403
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Insert

(ph HORN i)

veo |FE=]| 9 |IN| B0

——

Bz t L D

Part number

L1R4.M.A.1.0000.P.35 39 1 12,7
L1R4.M.M.1.0000.P.35 3,5 " 12,7

g TE
Carbide grades
A TEMR A 4EfE
on stock 4 weeks
HIS o
)
=
1R403
TR403
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Insert

(ph HORN i)

MKD
MCD

—]

1 | —_t

|

b=
B w r R s t f
Part number
R11P.M.Y.B.0500.W.30 8 0,2 50 4,5 2,5 6,5

26

HBEEr1E
Carbide grades
A TES A 4B
on stock 4 weeks
D.. HIS o
o
=
11,5 11P070R
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Insert

(ph HORN i)

MKD
MCD | [ ] "1‘ I=1I @ N

— p
\ ‘f
!
—
= max -
<]
g .................... N [ -
- ™ !
/| '
_‘ tmax
B w r
Part number
1R4.M.Y.A.0002.W.30 3,05 0,2

HBEEr1E
Carbide grades
A TES A 4B
on stock 4 weeks
L HIS o
)
=
14,5 1R402
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1R4

(ph HORN i)

Insert

MKD |

MCD | )
2

Bz

Part number

1R4.M.Y.A.0005.R.10

28

HBEEr1E
Carbide grades
A TEER A 4B
on stock 4 weeks
HIS o
)
=
1R402
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Insert

veo | 71 MOI|N

-
| TIIRN
|
R ol
g TE
Carbide grades
A TEMR A 4EfE
on stock 4 weeks
B w R L HIS o
Part number o
=
1R4.M.M.A.0300.R.10 0,96 30 14,5 1R402
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Insert

1R4

(ph HORN i)

MKD
MCD

Part number

B w r
1R4.M.Y.1.0002.W.20

0,2

30

3,2

HBEEr1E

Carbide grades
A TES A 4B

on stock 4 weeks

1R403

HIS

l MD10
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1R4

(ph HORN i)

Insert
ML | e N4
| (= N
MCD | r~=2—N ¥
F | % ( I| |I .:
Ol | wﬂ
v SN | 7
tmax
-~ —
N '|_ A
3 I'—‘_l_;:fi
t | |
TR HBEMTE
Carbide grades
A TEMR A 4B
on stock 4 weeks
B w r t L, D.. HIS o
Part number o
=
1R4.M.Y.1.0005.R.10 1 0,5 8 11 12,7 1R403
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Insert

11P

(ph HORN i)

MKD ||
MCD EM; I=1I @

Bt

Part number

w r
1 0,5

R11P.M.Y.B.0005.R.10

32

U
\_I_,'II

=
o

[L___
| —
s

r

HBEEr1E
Carbide grades
A TEER A 4B
on stock 4 weeks
D... HIS o
o
=
11,5 11P070R
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Insert

1R4

(ph HORN i)

MKD | | =
MCD :H:

B

Part number

1R4.M.Y.A.0000.W.10
1R4.M.Y.A.0000.W.20

F |IF| [ ™
k. II I| || || .f"ll
Yool o
\
tmax l1
2 14,5
2,5 14,5

A TEMR

on stock

HIS

1R402
1R402

HBEEr1E

Carbide grades
A 4 3BfE

4 weeks

MD10

33
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Insert

e ¥ |IN|FO

\\ !
\_I/).f
L
PP =
7 a
N { '
v |
max
o HBEMTE
Carbide grades
A TEMR A 4EfE
on stock 4 weeks
B30 to. L a HIS o
Part number o
=
1R4.M.Y.A.0000.C.30 1,9 14,5 80° 1R402
1R4.M.Y.A.0000.P.30 1,5 14,5 90° 1R402

34
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HORN Connection Interface 1R4 Cﬁh HORN I]h)

Ear LS ahE:

Possible combinations:

HIS =-1>%—bk>— b /Insertseat

HWS = #HIMBI- > X — 7 £ — X / Interface workpiece side HIS — HWS
HMS = #tMIl-1 > 2 — 7 = X / Interface machine side HMS <—)p | HWS
A% —

Example insert

B w r t L HIS
Part number

PD11

1R4.P.Y.A.0002.W.30 3 0,2 4,3 14,5 1R402

RIS —B

Example toolholder

Part number

P0.1R4.1206.3.A.24 23,9 17,9

B L b h L HWS
1R402

12— —2R
Interface

HIS = 1R401 455 FZ4R / non-standard

HIS = 1R402 W’T%j]uj:/internalmachining

.
= Iﬁ 1
\\\ II|I

%

35



1Y — DR I—F

[dentification Code Inserts

(ph HORN i)

R |1/ R|&4|.. M. A|.,.A|..O|]O O 0. P|.. 2 5. M D|1T O

|_ TEME

Cutting Material
N
Width
Y=ILN= 3>
Toolversion

| J—7—R
Radius
| mT
Machining
| BRME
Material
| RAVEY RER
Diamond
BEZS
System
| BT
Version
B3 R=HkF/ right hand
Version: L = ZZB5F / left hand
S AT L TR4/11P
System:
ALY EY FEER: M = MCD / McD
Diamond: P=PCD/PcD
MR E: A=3EREE. YIMHMRT B 44%& / Non-ferrous metal, long chipping
Material: K = {E&#014E TiERR & R iEhs / Synthetic, brittle, transparent
M =3EXEE. tﬂ*ﬁb{%h{’;) 72 UWVAA7E/ Non-ferrous metal, short chipping
W= SEMORIRE. UIMHIMRU 2MTE / Synthetic tough, long chipping
X =A & KDEEHAK / Mixed geometry A and K
Y = 3EHERE. A / Universal non-ferrous metals
I: A = AE / external
Machining: B = #ME - AR/ both
| = N4% / internal
1—4—R: 0010 = R1
Radius:

Y= R=T a3 s

Tool Version:

P&
Width:

TIEME:

Cutting material:

36

A=45°/C=80°/D=55°/P=90°/T=60°/ V=35°/
R = 7JLR full radius /W = LM Cutting width

Tmm=10 (ERELFLED / rounded)

HORNDEZEIC KB

Definition
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Identification Code Toolholders

P O 4 .01 2|0 6 |.]4 |.|A|.|2) 4
| &=
Length
mT
Machining
N=23Yy
Version
| &
Dimension
AT I
System
| 21T
Type
21T PO = Posalux B
Type: RB/LB=FHF /| £BF FHE v+ > 7 righthand/ left hand round shank
RH/LH=HFF | EBSF B> v > 7 righthand/ left hand rectangular shank
AT L 1R4/11P
System:
RE= BT / height
Dimensions: =] / width
BE (IH8H1L8) / diameter (rounded)

N=<ay:

Version:

T
Machining:

RT:

Length:

0= A2 Z> 7/ notrelevant
3=O6HTEYITN / bore

4= FE< D JVEER / countersinking
5= ¥8M7 {14k / long hole

A =49}Z / external
B =44% - AR / both
| = A%R / internal

10 mm = 10 (##4L8 / rounded)

37



RIS+ PCD
Cutting data PCD

(ph HORN i)

AT
Material
N ZILZ=ZOLE®

38

Al-wrought alloys
SIBEELRWETODVILIZULESE

Aluminium alloys up to 12% Si content

SIBBAE12-200XTOTILI I LESR
Aluminium alloys with 12-20% Si content
XTI L

Magnesium

fH. FiE. fal XER

Copper, Bronze, Brass without lead

BRI, 22T T
OFHC Copper, Tungsten copper

min. EHik (Ms58)
Zinc, Brass (MS58)

FH. Z v T IILEER

Nickel silver, Copper-nickel-alloys

FRY BEUVITU. F53FFH AUVDTL

Titanium, Molybdenum, Platin, Iridium

20
Graphite

1B - 53 v U kM

Carbide and ceramik, sintered

1B - ¥ 5 3 v U RS

Carbide and ceramik, presintered

Bifs - LTS XF v o

Synthetics, Reinforced plastics

Ao AR T ZZAF v o
GFRP

REMERL TS AFV Y
CFRP

min

150

100

80

100

90

50

100

80

40

50

25

40

120

100

80

ISR v

Cutting speed v,

max

4500

3500

1500

4000

1600

800

1800

450

250

1000

80

100

1700

500

300

H#ELE
J—>k
Recommended

Coolant

INIL 3y
Emulsion

IxILoay
Emulsion

XL ay
Emulsion

IV aYy
Emulsion

%
oil
FAI
oil
F1)
oil
IviL>oay

Emulsion

INIIL>aY
Emulsion
Ir7—

Air
AE =
Air
Ir7—
Air
77—
Air
Ir7—
Air
77—
Air



YIRS F MCD
Cutting Data High MCD

(ph HORN i)

£ /f s,
I o/, a, otk WEs— 5k
Material (mm/rev) (mm) Geometry Recommended Coolant
il FRED (mm/rev)
N Ag 50 300 0,010 - 0,06 0,005 - 0,05 M #Br“”’
Al/ Mg 100 2500  0,005-0,15 0,005 - 0,05 A I;ﬁtg‘g‘n/
Au 50 300 0,005 - 0,06 0,005 - 0,05 M jg“”’
Cu 50 500 0,005 - 0,08 0,005 - 0,04 A Z‘Lg””’
CuNi 4 250  0010-006  0005-004 M/ A gl g
s 50 300 0,005 - 0,08 0,005 - 0,04 A jg“”’
Cuw 40 250 0,010 - 0,07 0,005 - 0,04 A Zg““’
u 50 450  0005-010 0,005 - 0,05 M 7r»0r“)|,
CuZn
AT 1) — MESA 50 350 0,005 - 0,10 0,005 - 0,05 A ZL’Or.L”’
lead-free/low-lead :
Ir/ Pd / Pt 30 100 0,005 - 0,05 0,005 - 0,03 A Igt;?ﬂ’
Mo 35 120 0,010-005  0,005-0,03 A e
Emulsion
Ni 40 200 0,010 - 0,06 0,005 - 0,03 M/A I;;t;ifn/
Ti 40 200 0,010 - 0,06 0,005 - 0,03 K Izr;t;ifn/
Zn 80 350 0,005 - 0,12 0,005 - 0,05 A ittt
IVl 3y
0 PA 60 220 0,010-025  0,010-0,10 w S
IILSay/I7—
PC 50 200 0,005 - 0,20 0,010 - 0,10 K i o
PE 80 350 0,010 - 0,25 0,010 - 0,10 W IXLDa>
Emulsion
IviLoay
PEEK 60 250 0,010-025  0,010-0,10 w SeLZEl
IRILay/IT7—
PMMA 80 300 0,005 - 0,20 0,010 - 0,10 K i o
POM 80 350 0,010 - 0,25 0,010 - 0,10 K Ixlra>
Emulsion
PTFE 70 300 0,01 - 0,25 0,010 - 0,10 w IEV””.E‘ ~
mulsion
PVC 60 250 0,01-0,25 0,010 - 0,10 W IE“”.E' =
mulsion
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