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Wear tests on PERPRO tools grade N35/3 and N35/RD25

machining EN O.

SUMMARY
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Tools of grade N35/3 and N35/RD25 were tested to .030 in. flankwear
at cutting speeds of 500 fpm with 0.010 ln/rev feed and 250 fpm with
0.010 in/rev feed and 0.030 in/rev feed machining EN 9. The results
showed that N35/3 gave the better performance at the higher cutting speed
and that the two grades gave the same performance at the lower speed.

t 250 fpm and 0.010 in/rev feed the wear of both grades was mostly
confined to a groove at the depth of cut. With the larger feed both
grades of tool suffered severe deformation of the cutting edge.
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Test conditions
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During the tests EN 9 was machined under the following conditions:

(a) Cutting speed . 500 fpm
Depth of cut 0.10 in.
Feed 0.010 in/rev.

(b) Cutting speed 250 fpm
Depth of cut 0.10 in.
Feed 0.010 in/rev.

(¢) Cutting speed 250 fpm
Depth of cut 0.10 in.
Feed 0.030 in/rev.

The following tools were tested:

N35/RD25 T1 NT27 N35/3 T1 NT31
N35/RD25 T2 NT28 N35/3 T2 NT32
N35/RD25 T3 NT29 N35/3 T3 NI33
W35/RD25 Th NT30 N%5/3 Th NT3L

and 0.030 in flankwear was taken as the criterion of tool life.

Test results
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The wear of the tools was measured, as in figure 1, at intervals
of three minutes cutting time and the results are shown on figures 2 -~ 13.

The growth of the flankwear for cutting condition (a) is shown
graphically on figure 1k, This figure shows that grade N35/3 gave the

- better performance. Although the wear pattern was similar for the two

grades the nose of one of the N35/3D25 tools Tailed before the flankwear
had reached 0.030 in. and the nose of the second tool tested was worn
0.004 in. at the end of its life whereas the NBS/S tools had no measurable
nose wear.

Figure 15 shows the growth of the flankwear for test conditions (v).
Most of the wear on both grades of tool was confined to a groove at the
depth of cut, as shown by the photographs in figure 17. Under test
conditions (b) both grades gave a similar tool life.

Figure 16 shows the growth of the flankwear for test condition (c)
and again both grades gave a similar tool life. As can be seen from
the photographs in figure 18 of the tools at the end of the test both
grades exhibited cratering and deformation of the cutting edge.

Conclusions
At 500 fom and 0.010 in/rev. feed grade N35/3 gave a better tool.iﬁg”” cﬁ} ,
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1ife than grade N55/RD25, although at 250 fpm there was no significant
difference between the performance of the two grades. At 250 fpm

and 0.010 in/rev. feed both grades of tool had a groove at the depth of
cut and at 250 fpm and 0.030 in/rev. feed both grades suffered cratering
and severe deformastion of the cutting edge.
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FIG.I. TOOL WEAR MEASUREMENT.

EXPERIMENTAL RECORD

EXPERIMENT: ... Toel W35/3 71 NAME ... M.A. Weoding
REMARKS: _ EN9, 500 fpm, .01”/rev. .10 depth DATE
| TIME NOSE FLANK w’EAR Hardnes Remarks
; WEAR A B
. .0015 .0015 | .0015
1 .0035 .0035 | .0035
2 .0045 L0045 | L0045
3 0045 0045 | 0045
5 .007 .007 | .006
7 . 0085 L0085 | .0075 205 Built Up Pdge, Lhip started tel beceme |discontine
9 .0095 .0095 | .0075 s v R u ueus.
L 12 .0095 .0095 | .0105 a al a | a e a | s "
15 .010 .010 | .012 u w| " “ a|ca “
C 18 .012 012 | .ok wowl v e w | a v
! .015 015 | .0165 '
Loy .017 .07 | .020
27 .017 017 | .023
| 30 .018 .018 .024
33 .019 .019 .026
36 .020 .020 | .07
%9 .021 .021 | .03k
. FIG. 3.
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EXPERIMENT: . Teel . N35/RD

EXPERIMENTAL RECORD

25 T2

REMARKS: EN9, 500 ft/min., .01 /rev., .10 depth

NAME ... M-A. Woodlng

DATE

L TIME NOSE FLANK YE Hardn§4§ fmggg!
. WEAR A B B.H.N.
3 .006 .006 .006
L& .008 .008 | .009
) .0085 .0085 | .010 213
P12 .009 .009 .013
15 .0115 .0115 | .018
L 18 .016 .016 .022
- LOLT5 L0175 | .025
L eh .019 .019 L0265
27 020 .020 .0285
\.. 30 .02k .024 .032 Tool pdint worp .00
i FIG} 3.
: — e
EXPERIMENTAL RECORD
EXPERIMENT: .....Tool. N35/RD. 25.... 71 NAME .. Mx Ao HOOAIOG .o
REMARKS: _EN9, 500fpm, 01’ /rev., .10 depth DATE
_TTME WOSE FLANK VEAR Hardnesy Remarks
WEAR A B
) . 0055 .0055 | .0055
6 .008 .008 | .009
9 .009 .009 | .012 213
. - .011 L011 | .01hs
15 012 .02 |.019
i 18 .016 L016 | .023
i
-k .050 .030 | .026 Nese figilure

FIG. M,




EXPERIMENTAL RECORD

NAME __M.A. Wooding

EXPERIMENT: .. Teol W35/3 T2
REMARKS: . EN9,..500. 200, .00 /re¥es.. 20, S8PMA. ..o DATE
| TIME NOSE FLANK WEAR Hardneds Remarks|
! WEAR A B
3 .002 .002_ | .002
1 .0035 .0035 | .0035
2 .0035 .0035 | .0035
3 .00k5 L0045 | L0045
—3 -006 -006 -006 Chip St&fgrted t¢ becemel discenfinuous
7 .007 .007 | .007
9 .009 .009 | ,009 206
12 .010 .010 | .010
15 .010 .010 | .012
18 .0105 L0105 | .0155
21 .012 .012 .016
2k .013 .01% .020
27 .016 016 | L0223
A0 .016 .016 .02k
33 017 L017 .026
.36 019 .019 031
39 .019 .019 | .033
FIG| 5.
EXPERIMENTAL RECORD
EXPERIMENT: . Tool N35/RD22 T1 NT2] NAME ... M.A.. Woeding
REMARKS: EN9, 250fmm, .0%0 in/rev., 0.10 in depth DATE _ 28/9/63
TIME NOSE FLANK WEAR FLARK Hardness Remarks
. MIN WEAR A B D/ TORM X
' 3 .018 .00%5 | .00%5 .0005
6 .019 .00k | .00k .0015
9 .0205 .006 .005 .0015
12 .022 L0065 | .006 0015 230
15 023 L007 | .007 .0015
18 024 .009 | .009 .0025
2k .0265 L010 | .010 0025
%0 028 .012 .013 .0025
%6 030 0155 | .0165 .00%5
Yo .0%15 .020 .020 .00k
8 .036 .021 .021 .005 23} New Bar
5h .037 .01 .023 .. 005
60 .038 .021 .0265 .005
66 .038 .022 .0265 .005
L .ol .0255 | ,030 .006
L 78 L0415 .026 .0305 .006
8l .0h2 L0265 | .O3h . 0065
PG, 6. - - 5?\\
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EXPERIMENTAL RECORD

EXPERIMENT:  Tool N35/RD25 NT28 NAME ... M-8 Hooding. ...
REMARKS: EN9, 250fpm, .030in/rev., 0.1 in depth DATE _ 23/9/63
| P T -
TIME NOSE FLANK ardness emarks
MIN WEAR A B /MATTON
/ .003 - - = iscontinueus chip 1
; 2 .00k .001 | .001 -
;‘ 6 .005 0045 | .00kS .0005
! ,0085 .005 | .005 .001
T .009 006 | .006 ) 247
18 L011 .007 007 .001
: 18 .012 .008 .009 .0015
2k .01k L0115 | .013 .003
L a0 L0175 .0k | .0155 .003
%6 .0215 .07 | .75 .003
Y e .0215 .018 | .0205 .003 218 Change bar
i 48 .022 .019 | .0205 .005
E 54 .02 .020 | .0225 .005
(.60 .0265 .022 .023 .006
L 66 .029 .027 | .025 .007
72 .033 .0295 | .029 .008
{_15:5 .03% .030 | .03%0 1,008
! 7 .08 .031 .030 009§
— — S— FIGT
EXPERIMENTAL RECORD
EXPERIMENT: _ Teol W35/3 T1 NI31 NAME ... M:A. Weooding . . . .
REMARKS: EN9, 250fpm, .030 infrev., .10 depth DATE 28/9/63
. TIME NOSE FLANK | WEAR FLANK ardnes B_;mgﬂgg
MIN WEAR A B D/MATION
3 . 0055 .0035 | .0035 .0005
6 .007 L0045 | .o0k5 .0005
9 .007 .005 | .005 . 0005 230
12 .007 .0055 | .005 .001
15 .007 .006 | .006 ,001
18 .0095 .0065 | .007 .002
- ,011 .0095 | .010 .002
L 30 .0125 .0095 | .01% .002
36 .015 .013 | .01k .00%
? p:%] 017 .017 .017 .003
Tool returned to PiT.A. for inspe¢tien

FIG




EXPERIMENTAL RECORD

EXPERIMENT: ... Tool W35/3 T2 NI32 NAME __ M.A. Wooding
REMARKS: EN9, 250fpm, .030 in/rev., .10 depth DATE 23/9/63
NOSE FT_AN_K_WEAR FLANK. Hardness Remarks
WEAR A B D/MATTON
0 = 200 = o . - Discontinuous chip
003 L0015 | ,0015 -
.00k .00k .00k -
007 | .005 .005 0003
.007 . 006 .006 ] 0005 2ho
.008 .006 .007 .0010
.0095 .0065 | .009 .0010
011 .009 L0135 .002
. 013 011 0155 . 0025
.015 .013 .018 .003
017 LOLh .019 .004 218 New Bav
.018 .015 .0225 .00h
.0195 .018 .0235 .0045
.02k .020 026 .005
.025 L0235 | .028 .003
L031 .028 .030 .006
.0k7 <035 . 031 .009 {New Bar
FIG. 9.

EXPERIMENTAL RECORD

EXPERIMENT: . Teol N35/RD25 NAME ... M.A. Wooding

PEMARKS: EN9, 250fpm, .0L infrev., 0.10 in depth DATE 16/9/63
!
: NOSE FLANK [{EAR Llardnes, | Remarks
% WEAR A B
;; .0025 L0025 | .0055 uilt Up Edge
. 00% .003 | .0055 Bullt Up Edge
.0035 .0035 | .00T Built Ub Edge
.00k .004 | .007 212 Crateripg startled
.00k .00k | .010 [No built up edge
.0045 .00k5 | .0L0
.005 L0045 | .011
36 .005 .005 | L0135
ho .005 .005 | 015
48 .006 .005 | .0185
Sh .006 .006 | .021
60 .006 .006 | .023
66 .006 .006 | .025
72 .006 .006 | .027
8 006 .006 | .029
84 .007 .007 | .032
FIG. 10.




EXPERIMENTAL RECORD

EXPERIMENT: . Tool N35/3 Th

NAME M.A. Weoding

REMARKS: EN9, 250fpm, .01 in/rev., .1 in depth DATE
‘ o s e
TIME NOSE FLANK WEAR grdnesy rka
: WEAR A | B L
3 .003 .003 .003 uilt up edge
6 .00% .003 .00k Built up edge
9 .0035 .00%5 | .00LS uilt up edge
12 . 0035 .0035_| .00u5 uilt up edee
18 .00k .00k . 00k5 uilt up edge
2k .0055 L0055 | _.005 uilt up edge
30 .0055 .0055 | .005 215 uilt up edge
36 .006 .006 .009 uilt up edge
L2 .006 .006 .012 uilt up edge
18 . 0065 70065 013 uilt_up edge
54 0065 _ .0065 | .016 Built up edge
60 0065 .0065 | .019
66 007 007 | .020
72 007 .|+007 | .022. I
Lo78 | y.008 | |00 |.023 _
8k .008 . 1.008 .02k - - - -
90 .008 .008 | .0265 o -
9% .008 .008 .028 o
102 .008 .008 .030 . )
108 009 009 .0315 - —
- FrGl. 11.
EXPERIMENTAL RECORD
EXPERIMENT: ... Tool N55/RD25 Th NAME .. M:A.. Hooding
REMARKS: ... IN9, 250fmm, .010 in/rev., .10 in. depth  DATE . 16/9/63
QU 111 NOSE FLANK WEAR Hardnesg Remarks
i MIN WEAR A B
3 .003 . 003 003 Built up edge
6 0035 .00%5__| .00k Built up edge
9 <0035 .0035 | ,00h5 Built up edge
12 L0035 L0035 | .Q045 212 Start ¢f cratefring
18 L0035 L0035 | .0045 No built up edke
2l .005 .005 .0055
30 .005 .005 L0115
36 006 .006 .0L3
ko .006 .006 .015
48 . 006 .006 016
5k . 006 L006 | .017
___60 2006 .006 018
66 2008 _ | 2006 _ 1.020
12 006 | ].006  l.o22 | — - .
78 Q08 | .. .1.006 |.022 _
8l 2006 | .. |.006  j.02% | S -
.90 (+006 006 |.025 | . _. S I -
96 007 | o h00T. 1087
—t02 o ]..007T | . §.007 _|.029 | o - -
08 007 | . |-007 -030 ——
114 .007 .007 L3k |
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EXPERIMENTAL RECORD

CUTTING TIME = MIN

FIG.14.

EXPERIMENT: ... Teol N35/3 T3 NAME M.A. Weeding
REMARKS: N9, 250 fpm, .OL in, feed, .1 depth. DATE
TIME NOSE FLANK IWEAR Hardness Remarks
WEAR A B B.H.N. ‘
3 .003 003 . 003 Built up edge
6 .003 .00% .003 Built yp edge
9 .0035 .0035 | .0035 Built up edge
12 .00%5 ,0035 | .0035 Built up edge
18 .00k .00k .00k Built up edge
ol .oaks .00k5 | .005 Built up edge
30 .005 .005 .006 215 Built up edge
36 .0055 L0055 | .007 Built up edge
42 .006 .0055 | .0105 Built up edge
.006 .006 .01% Ruilt up edge
5k .006 .006 0Lk Built up edge
60 .006 . 006 .016
66 .006 . 006 .0185
72 . 0065 .0065 | .020 Built up edge
78 0065 .0065_| .022 Built up edge
8k .0065 L0065 | 0225 Built up edge
%0 .0065"" .0065 | .025 Built up edge
96 .0065 L0065 | .026 Built up edge
102 . 007 .0065 | .0275 Built up edge
108 .007 L0065 | .029 Built up edge
11k .009 L0065 | .029 Built up edge
120 .009 L0005 .31
EN9 500 1fpm, OOl infrev, O-10 in depth
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FLANK WEAR
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N 35/RD25 - Tk - NT30,
.030 in flank wear

FI1G. 17

N 35/3 = T3 - NT33,
.030 in flank wear

CUTTING CONDITIONS, 250 f.p.m.

.010 IN/REV FEED, .10 IN DEPTH OF CUT




N 35/RD25 = T2 = NT28,
.030 in flank wear

N 35/3 = T2 = NT32
.030 in flank wear

FIG. 18 CUTTING CONDITIONS, 250 f.p.m.
.030 IN/REV. .10 IN DEPTH OF CUT.




