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The Surface Durability of PEM MEGAGEARS®
with Crowning and Tip Relief

1. Introduction

Additional surface durability tests have been carried out on two pairs of MEGAGEARS®
that were re-ground by Design Unit with 20um lead crowning and 10um parabolic tip
relief on both left and right hand gears. The involute, lead and pitch traces and surface
roughness measurements are shown in Annex 1.

The test conditions were as follows:

e Pinion torque : 4000 / 4500Nm

¢ Pinion speed : 3000rpm

e Lubricant : 100 cSt Mineral Oil + 4% Anglamol
e Lubricant temperature  : 70°C -

e Lubricant flow rate : 34l /min @ -

e lLubricant tank volume  : 701

¢ Lubrication filtration : 20um full flow

The gears were deemed to have failed when the area of macro-pitting was greater than
or equal to 4% of one tooth flank or 1% of all flanks. The gears were to be run for a total
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of 50x10° load cycles (280 hours) at each torque level unless the failure limit was
exceeded at any stage.

2. Test Results

The results for tests run at torques of 4000 and 4500Nm are summarised in Table 2.1.
Photographs of the failures that occurred on the pinion and wheel flanks of
MEGAGEAR® G-B13210-3 are shown in Figures 2.1 — 2.3.
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Table 2.1: Summary of additional surface durability test results.
Test Gear Test Torque | Test Flank | No. of Cycles Failure Mode
No. | Number (Nm) (x10°
1 G-B13210-3 4500 Wheel 5.77 Edge cracks across face on 2 teeth (secondary
(Box A) (Right flank) pitting damage on 1 tooth), edge cracks on 14
other teeth

G-B13211-3 4500 Pinion 577 No surface failure, edge cracks on 12 teeth
(Box A) (Right flank)

G-B132104 4500 Wheel 5.77 No surface failure, no edge cracks
(Box B) (Right flank)

G-B132114 4500 Pinion 577 No surface failure, edge cracks on 4 teeth
(Box B) (Right flank)

2 G-B13210-3 4000 Pinion 8.09 Edge crack across root on 1 tooth resulting in
(Box A) (Left flank) partial detachment of tooth cracked and pitted at
4500Nm, edge cracks on 8 other teeth

G-B13211-3 4000 Wheel 8.09 No surface failure, edge cracks on 3 teeth
(Box A) (Left flank)

G-B132104 4000 Pinion 8.09 No surface failure, edge cracks on 5 teeth
(Box B) (Left flank)

G-B132114 4000 Wheel 8.09 No surface failure, edge cracks on 9 teeth
(Box B) (Left flank)
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Figure 2.1: Edge cracking and secondary pitting damage on wheel flank of
MEGAGEAR® G-B13210-3 after 5.77x10° cycles (4500Nm, 100
¢St Mineral Oil + 4% Anglamol, 70°C, 3000rpm).

Figure 2.2: Edge cracking across face on wheel flank of MEGAGEAR® G-
B13210-3 after 5.77x10° cycles (4500Nm, 100 cSt Mineral Oil +
4% Anglamol, 70°C, 3000rpm).
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Figure 2.3:

Edge cracking along root of wheel flank on MEGAGEAR® G-
B13210-3 after 5.77x10° cycles (4000Nm, 100 cSt Mineral Oil
+ 4% Anglamol, 70°C, 3000rpm) — likely to be consequential
damage resulting from an existing crack on opposite flank
initiated during Test No. 1.

Design Unit — Gear Technology Centre



The Surface Durability of PEM MEGAGEARS® with Crowning and Tip Relief DU3457

ANNEX 1

PROFILE, LEAD AND PITCH TRACES

SURFACE ROUGHNESS MEASUREMENTS

Design Unit — Gear Technology Centre



NDIN 3361/62 / {mm)

SPUR/HEL TCAL Gf ARR:

10,18 S Fs

08.10.2003

fMZ 632 V6 .028

& KLINGEL NBERG

UNIVERSITY OF NEWCASTLE LEAD + PROFILE TEST 1
, MEGA RIGHT MID/./. A/ © 3 SERIAL NO 4 ic}}
REMARKS R
NGML
z 19 A/R jan 25°0°0" | o= g 2mm DO 120.315/132.315 ma
Tn 6.35 mn |8 30°0°0"/30°0°0" b 38 am idb 122.663/122.663 »n # | j ;
NDP 4/inch 1Bb 26'23°46"/26 56°46" ix 2.008 |Lg 30->30/30->80 ¥ + = ? | !
= By \WWaNE
U=IERI s
V= Zmm/s £ i
E ]
E 3
C ]
3 N =
E @wre (NN e @672 3
= @182.2__. ’% Y L -
5 E z
2oy B o@teaa 4 S S L\ _@uea 3
: TR o
S I%_ 3

n
(&)
(e
—~
[RRAES

[EENEAEY

0 (... b'd g 16 1 1 1 6 16 0 z (.
0/12 28 2, 2.8 3.2 2.6 2.4 Fo 35 3.3 z.3 3.2 2! 330 0/12
Los 0/10 2.8 2 2.8 3.4 2.9 2.2l Efg 2.8 3.z 2.3 1.8 21 2.8 0/10
, +-7 ; R 6 -6 6 3| fHq | 9 -1.5 -2 2.0 2 1.3 -7
I - : S |
-/- 2 : fHaM -1.3| -/-
-/- 1.2y | foa 11 -/~
Los L I
P 5 |
- 2 ‘ | l

v \
=1 ax Ej B L e N
L E 1
-
mn =
S £
21 E
o E
Sz E
| opm | E_
N\
= D1
50001 E S e =~
Eo% Z: [
L X G 11 L8 0 X [..]
0/8 | 183.8. 183 178 186 15 15 14z 7. 14.8] 0/8
S 0/6 161 9 16.3 15.2 16 14.5 14.5 14091 14.5] 0/
D [ 65 | 55 =] 55 =i =5 3 1: 12 1] te] 853
N o= 9 | e | ;
N 1ol /-
- 81| R
M Los L | :
-;N{ﬁ | ; : i |
J/ = g | 1 i !
|




DIN 3961/62 / (mm)

SPUR/HEL TCAL GEAR:

S

10018 S0 F

08.10.2003

EMZ 632 Vb.028

UNIVERSITY OF NEWCASTLE | PITCH
MEGA RIGHT MID/./. A/ T - . SERIAL NO 4| S O
[
REMARKS R o
NGML |
: | ‘
z 18 A/R ‘ap 25°0°0" | =0 2 2om | DO 139.315/433.315 m
mn 6.35 am 8 30°0°07/30°0°0" |b 38 mmidp 122.663/122 683 nn  # i | i |
ND? 4/incn 18p 25 337¢67/25 55746 | X 2008 |Lg 20->30/30->S0 ¥ = = | \ i i
vm=  10mm/s ¢ KQ ; . . TS NIT = &
! = =0 [ PiSN = SRS TN _..,,.U..ELLL— i
vps 15an/s | ‘ 00 Lol DN ISVERD)
| %
o 7
20 2 = — o
pm S A
{_J
Wi £p \ 1 5/ 8 1.8 v #1870 #19
U £ 5 3 9/ 10] 31 & . #19
*
& e
am S S S
;; ”_4‘ .....
( fp 5 T 2 NS
fu 5 3 5/ 101 3.2 J Bz
o T
IR . . . .....
R L
i RO
—‘{F" i T____.___-___.___._-__.-_-__
, Fp 5] 9/ 2 4.5 v #18'a #3
F./8 5 o/ 8l 2.5 > N
ﬂ@% Fp 5 TS v #14'a 46
P z/8 g ! 2/ 161 2.4 |
o L S S
A - — =
o v
|
{
Fri £ 1! 8/ 20 2.7 iv #8418
il ol ol N gy - = | = - o 2 — i Fe_d N4S o _aQ o
= 20.534¢=20 53d<=2) 534| o R H 35.724<=99.784<=83.724| & 7 |= 160 .215<¢=160.315¢=180 .31%
o= - <=2ladEcs - gg = - <=9 .33<= - Sc? ’ E - <=192 07%<= -
BN AT FC 18 C &l vigy o8
vyl L 132.049<=1§§€4?<=4:a 048] g «“?_/F;l— S :7«*2—7;; S
r\;‘;-\’%”é? = - <=132.78%<= - Ee%iz - ZO .1 %: - <=550 3%6<= -
) 7 N o3 Do v I AR
o~y ,-\.r\ﬂ::—\- : i
<o So< ]

& KILINGEL NBURG

ERERRER R EEEESESSESESESESESEERNESESESESN




RooT
RIGHT
I
FLANG M
E U
O 167.2
T ol

PART NUMBER: MEGA RIGHT EG\.\(@ZmUmgom” FS DATE: 08.10.2003 TIME: 11:00

ceero e | TOPOGRAPHY

Soemhme

UN T VERS T T Y O .

FEFEEEEEEEEEEEEEEEENRNR




ROOT

5.2 RIGHT
0.3 FLANK

o
-~

[=p}
N

=

(v

—_—

=
L=
[@bp]
[
<
Lo
[@hg]

—

=, <

\VS

167.2 167 .2

AN . N\~
! \\ _ \' e N
N\ 4%\ )\

, | NN \
'—'-_51,,\

e
=

LIFT AT,
[FH A

N T P D
%ﬁ\\ \Q\ \

/%iﬁﬁﬁﬁﬂé'

UJ

i
RSy

NUMBER: MEGA RIGHT ED\.Zoln\szmUmmamu FS DATE: 08.10.2003 TIME: 10:55

K1limgelnberg

mmmmmmmmmmm TOPOGRAPH S




E R A EEREEEEEEEERERREEREEREDN

HHIIIlllllll’TllnHHIll[lllllllll

11YTTT1‘”I[

{sk

E|UNIVERSITY OF NEWCASTLE | LEAD + PROFILE TEST

NE MEGA LEFT MID/./. A/O 2 SERTAL NO 11 sicz}

© | REMARKS *

2 | NGML |

m

z

=P 19 L/L |og 25°0'0" | o=o 2 2mm DO 139.315/139.315 mn
ma 6.35 nm |B 30°0°0"/30°0°0" |b 38 mm |db 122.663/122.663 mm | %

< | NDE 4/inch |Bh 25°56°'46" /26 56 46" |x 2.008 |Lg 30->90/90->90 % | ¥ %

< | — = :

E v= Smm/s ~ ‘:'5'

o ROREUEREDRREEEEE EERTEREEE FEOSEIEES FETRRRET SORREEREEIAEEEETEE T FOEES

=

%

lllllllIIlIl(I!lll!lll(\lllHlJ!llllLIlIIlllll1IH[IlLllllll[JlA|ll

500 - 1 W:.., UE\E
0 (... X Q 16 11 6 1 1 6 i 16 a X [...]
0/12 3.3]1 2 3.2 3.4 3.4 3.3 Fa 3.1 4.7 3.9 2 3 3.5 0/12
l g 0/10 2.20 2 1.8 2.1 2 2.7| ffu 2.8 2.6 1.9 2 2 2. 0/10
3 +-7 212 1.8 2.0 2.1 2.1 fHo -.6 -3.2 -2.3 - 3) -t1.8 +-7
-/- 2 EHoM -1.8] /-
w -/ .3 foq 2.5 -/~
[V
9. :
WY .

=+

12: 18

v=- {0mm/s E"

2

= 3
1= ]
& 3
s E
= 3
o 3
5 g g
mm E 3
%5 E: ..... E
21 Eorooon : 3
2 E" IR R RVTAINSN NI (PSRBT HHERA MR  RISTIRE [ RHSI L ST SN IRt __E
e ‘ B Sy 3
pm R EEEEADRTIE SRR R ER TR LR U KR S S 3
el OO Sl e
3 w001 B P I 5 W et T S B Sy AT ot et ;
& 0 (] ¥ o 16 i 1 5 1 6§ X L1
0/8 16.6] 8 | 16.6 16.8 16.7 15.4 FR | 14.8 15.3 13.6 14,31 8] 14.5 0/8
vios 0/6 14.6] 9 14.5 14.8 14.2 14.8 f£g 14.2 14.4 13.6 14 9| 4.2 0/6
,’ +-6.5 -4.31'5 -4.0 -4 -4.5 -4.5! fHR -2.5 1.8 -1 -6l 2 -.3] +6.5
-9 ; ,
2 | -/ -4 3] | Ergm| -3 /-
e -/- I U fog | ;4.3 -/-
Z ML os | % —
.- ‘ J i
z| W g | 1 ‘
b I i [




HE EEEARAARAREEEEEEEEENEEEEREESES

DIN 3961/62 / (mm}

SPUR/HELICAL GEAR:

12: 18 S0 FS

09.10.2003

EMZ 632 VB.028

G KILINGELNBERG

UNIVERSITY OF NEWCASTLE

PITCH

MEGA LEFT MI0/./.A/9 3

SERTAL NO 11

REMARKS *

NGML -

2 19 L/L]an 25°0°0" | o= 8 2mn DO 139.315/139 315 m
Tn 6.35 mm |8 30 0°0°/30 0°0" |b 38 am db 122.663/122.663 mm | *

NDP 4/inch |Bb 26 56 46"/26 56 46" |X 2.008 |LR 90->80/30->30 % | ¥ T,

Vo= 10mm/s | S AN D‘

vp= 1Smm/s | 9 L] @ g

1.5 v

Fr 5 1] 0/ 20| 2.4 v #1449
- - 20.634<=20.634<=20.634| oy x 1L 95.754<=95.754<=95.754| O FH~ |L 180 .915¢=190.915¢=190.91%
/JDFL\ \: - <=21 12B<= - %= - <=86.107<= - # ] ‘L: -~ ¢=1081.p1G¢= -
[. 018 O W v o8
L 132.049<=132.049<=132 049 ! !
J = 7 |2 i T4
w L - <=132.495¢= - 0 G<t |= : © |i= - <=950.054¢= -
7 W~ 1A d v [7 73 180
—
o5 Eog ]
O\ﬁ__- Vg |
i t
I




HHHHHHHHHHHHH

AHAVYHOOdO L

Hauw e SUU DSOS

BusoqgquiTabut T

\
D
R

-
R

SO

AN
N\

E%%i&%sf

IR
TR
NN

1 “\~
-
-
| -
I N
{ -

X

N
A

e

T

N
Vi
77 ¢

™
77
7

i

AL
i

i

i

E = /\xﬁ\% :

s L ‘

v
-/ )
AL

WY .

/A

AR

T




ROOT
146.2 RIGHT LEFT 14g.2
i
FLANK I
P
O 167.6
500 @ 1
PART NUMBER: MEGA LEFT KB\A\C/@HzmnmmSmu FS DATE: 09.10.2003 TIME: 12:36
Klamgelnberg L UNIVERSITY OF
coenne Gmon FORPOGRARPHY

N FEEEFEFEEFEEEEEEEEEEEEESESESE



RN AEEEAEREEEEEESSEES SN SESSSES

DIN 3961/62 / (mm)

SPUR/HELTCAL GEAR:

S5P S

17. 16

10.10.2003

EMZ B32 V6.028

&Kl INGELNBERG

UNIVERSITY OF NEWCASTLE LEAD + PROFILE TEST
. MEGA AIGHT MID/./. SERTAL NO 1 f:\.%
REMARKS NO 4
NGML
z 19 A/R jan 25°0°0" | @ g 2nm DO 139.315/139.315 mn
mn 6.35 an !B 30°0°0"/30°0°0" {b 38 nn |db 122.663/122 .663 mm | * \ I
NDP 4/1nch |Bb 26 56°46"/25 56' 46" |x 2 008 |Lg 90->30/90->90 % | ¥ % g ! \
p—— 7
A x ?{\f s 3
V= oom/s £ e
c oWz R @672 -
= (o) 1622 SO (@) 1622 -
: = ]
_ - E é =
5 F.. - @ 3
o E I
21 E o@teg3 o f RIS GRS (| RV Nk B
. = E
20 Flg g
LB 3
s00 01 AV QVANE
0 [...] P 16 1 5 1 1 5 1 16 @ % (.]
0/12 2.6] 1 2.1 2.9 2.5 2.7 Fg 2.7 4.7 5 3l 3] 3.3] o0/12
L 5 0/10 2.4]2 21 2.3 23 2.6l ffa 1.9 2.6 2.2 2l 2] 2.2 0/10
+~7 I 0.0 -4 - 3] fHo -15 -3.7 -3.3 -1.74] =277 +-7
= 4
-/- 0 fHaM 2.7 -/-
-/- 1 foa 2.4 -/-
@ Los
= 2
V= 10mm/s§" 5
5 F ~
nm = A -
oo oE . e
21 £ 3
CLE E
N2 GE -
PoHmo B 3
¥ GISE
1 A ]
g Q {1
0/8 | w18 11.9 18. 4 18.4 17878 | 14.4 14.1 15.8 14.4 81 1471 0/8
L= 0/6 | 1629 16.2  16.1 16 16.41 ffg | 13.B 13.6 145 13.89! 132] 0/
U}m 65 | 4215 -36  -49 47 36 fEg|  -1.1 10 29 133 5.5
N = g1 ‘
- 420 | EHRM| 1 -/-
e ] L fog 4l /-
S5 3 ’ ‘
1 I r
Voo g \' 1
| i




HE HEAARAREEEIEESESESES SESaSESSESaSsSaSESE

DIN 3961/62 / (mm

SPUR/HELICAL GEAR:

SZp s

17. 16

10.10.2003

EMZ 632 VB.028

KU INGELNBERG

UNIVERSITY OF NEWCASTLE PITCH
MEGA RIGHT MID/./. SERIAL NO ¢ c&O
REMARKS NO 4
NGML
z 19 R/R |an 250°0" |@= @ 2mm Do 139 315/139.315 an
mn 6.35 nm |B 30°0'0"/30°0'0" |b 38 mn |db 122.663/122.663 nm | ¥
NDP 4/1nch |Bb 2656 46" /26 56 46" |x 2.008 |Lg 90->30/90->30 % | ¥ %,
ym= 1Omm/51 |Q i - 1 I8 S, /4\\1 H‘ l
vp= 15mm/s | ( =2 L N ‘_J‘\\ :( T"—L
*
+
<
0 e e s =
fm S R S
S
fp 5] 4 o/ 8| 4.5 LN
@& fu 5] 4 0/ 10] 6.5 { . #3
- ,
RV R R T T L N R
A\
20 o =
[T) v T T
Am LA e
+
fp 5] 3 0/ 8l 3.3 MR
4@8 £y 5] 3 0/ 10 3.5 1 . #19]
fm v
¢
Fr! 5] 1] 0/ 20! 4.7] v #1604 #7]
— L 20 534<=20.634<=20 534] O m; 95'75“:95‘:54(:95'754 O T L 190.915<=fgo,915<i190.915
A — <=21.443<= - 29_5 = TT<=06.334<= - XIE - <=192.07 <=
S NS O 18 O v ) O 18
- 0L 132.049¢=132 049¢=132 048] = 3—= |L § v L
2\’9% = - <=132.782<= - g E\L/\G%L - J So % - - <=%0.392<= -
7 g = S-S Rl IS
~TR N
o5 EC <L
\/“\'\\/ ;o L/"\_JT—L !




\

N

AHAVYHEHOD OO L | [0 s

T HO AL IsS™HINIMNM BEosqgu T s6u T T

GG 11 JWIL E00C0F €V 3lvOd MPS iEuu&mzﬁN\/\\Ez 1HITH VI3IW HIGWNN LHvd

= T 100G

0c

Ak I WY
1437 1HaTY

100d




HHHHHHHHHHHHHHHHHHHHHHHHH

AHAYHEHDOdO L | oo

|
U

STFEAEET

Y FHEIFFT
S FHELLEFT

R FT
R L T FT
N

WA
et cest
~ O O

RER R TR
AT

T
PR

g
e
P

PR R

¥¥¥¥¥¥¥¥¥¥¥
_____




EH HEH HE R HE N

DIN 3961/62 / (mm)

SPUR/HELICAL GEAR

S-P SuW

11: 25

13.10.2003

EMZ B32 Vv6.028

O Kl INCEL NBERG

UNIVERSITY OF NEWCASTLE LEAD + PROFILE TEST ]
, ' MEGA LEFT MID/./. SERIAL NO 1 i‘%
AEMARKS NO4
NGML
z 19 L/L |an 25°0°0" | o=o g 2mm DQ 139.313/139.315 mm
mn 6.35 mm |B 30°0°0°/30°0°0" |b 38 mm |db 122.663/122.663 mm | * l | ‘
4/mch Bb 26756 46"/26 56" 46" |x 2.008 L} 30->30/90->90 % | * T | ] ,
| Ax E ¥ E
v= 5mm/5 —
Wie2.6 S N NG i @ 167.6 3
= Pl 3
E ' E
£ @r1s2.2- mee 2 =
o Eg 5
54 (8 148, A i RN BSTTNT LISt IR ST | SV I-c BIEE
d o b - ey
pm T L B ST A EE NS ST SR SRS T RRNER LR E PR Ll ' R
500 E L [ S .Ifﬁjé
L0 (... % Q 16 1" 6 1 1 6 1 16 Q X (..
0/12 417 4 2.8 3.7 6 3.6l Fa 2.8 3.3 3.1 5.9 3] 3.8/ o/t
[ 0/10 36| 4 2.6 9 6 2.5 ffa 2.9 3.1 3.1 5.9 4| 3.8 0/10
) -7 1.4 2 1.0 2.2 7 1.8 fHg -2 y 1 B 0 +-7
-/- 1.4 fHaM 0 -/-
/- 1.5 foa s
@L 5
- 4 T
e e e T ot
v= 0mm/s o
_& 190 4G
5 F ‘ ' ST
m_E i
21 E . 3
C% 20 L?; g
o | E o]
E 1.9 O ERTINE
500 B T — e — R e e e e B e e e e Tkt = .
0 [ b o q b [
0/86 | 16.3]8 | 17 152 16,6/ Fg | 14.9 148 14 15,3181 148! 0/8
N5 0/6 | 519 15.3 14.5 152 6.8 |  14.6 14.5 14 155/ 91 1470  0/6
u@ +65 | -3.4] 3] 3. 23 37 ime s 3 7 A1 3] +85
= 8 i i | o i
-/- | -3.4] I EHRM | il -/
Y fgR | oo o4 /-
R |
) | 1
WL og [ [ ‘

L L




H E EEEREEEEEEEEE NN NN NN NN

DIN 3961/62 / (mm)

SPUR/HELICAL GEAR:

=20 SuW

11: 25

13.10.2003

EMZ B32 v6.028

& KL INGEL NBERG

UNIVERSITY OF NEWCASTLE PITCH
MEGA LEFT MID/./. ) SERIAL NO 1 s O
[
REMARKS NO4 v
NGML
z 19 L/Llen 25°0°0" [o= g 2m Do 138 315/133 315 m
mn 6.35 am B 3070°0°/30°0°0" |b 38 mm |db 122.663/122.663 nm | k ‘
NDP 4/inch |Bh 26°56'46"/26 56" 48" |X 2.008 |LR 30->30/30->30 % | ¥ % L
vm=  10mm/s IQ § N 7 3 A
= = > - My W
Vp= 15mm/s Q] L] (A @@/ “U’U&D‘l'
*
+

20 Bl S _ — i

pm ST U S S

&
&% fp 5 1] 0/ 8 19 v g6 42

fu 5 3 0/ 10 3.3 . #3]

20 P AR

A T L USSR S SR L LRSS AL
/ fp t 0o/ 8] 1.7 IEE
ﬁ@ £u 5 1 0/ 10] 2.2 . #8

Fp 5 1 0/ 25 Y 49
Fpz/8 5 1 0/ 16 2.2 }
———
20 ;: = oo 7 1'51 I B e W
fm ' ‘
s
Fr 5] 1] 0/ 20| 3.3] v w2 #10]
L 20.634<=20634<=20.634] 0 = L 95.754<=95.754¢<=35 784] O G~ [L 190 915<=190 918<=130.815
A= T <20 G- - ¢ - T<=95 g993c= - o1 l= T =191.392<= -
Sl Cij.\% GHORE o Mo ROR:
~—> [ 132.043¢~132.043¢-132.048] & G L g i L
LHonags |2 o R LT R Zoé1 . T <550.8BA<E -
3 SN J Tl v (a0
o :,\; B @m—w i
SO 225 ! i
AN : : :




AHAVHOOdO L | o s

@@@@@@@@@@@@@
e

>>>>>>>>>>>>>

2\

NN

f o
Vo - - -
,///LZ -
-

L

=

<

(o

DR
e

TR

FEFTT

i
TR
RN

<<<<<<<<<
l
_____

g g R T T
s = TN TR ST
e 1 e < R T e
T e e R R R
ity e e /W%/%/iﬂgz
() e T LR ()
N e TN R Y
D %\1\ ;x“y%\/\ X/ QKE ie//m\/ﬁfﬂﬁﬂ//lfm D
Sw\lﬁ% \ \ B9l B'y9) / % / Wﬁwzm
__ % XSQ o) 20l m_@/\ //f ‘
\ N:K%X_N&e m.@mwa\ w/{\m: |
| __/_, Xge m.mg// -

EFEFEEEFEEFEEEE R EEEE D




ROOT
RIGHT
[
FLANK I
P
167.6
- L —
20 )
—
500 : 1 F

INSPECTOR: SJW DATE: 13.10.2003 TIME: 11:38

PART NUMBER: MEGA LEFT MID/./.
UNTVERSTTY OF

Klimgelnberg I_IDIUDGE\D/_U_FJ_<

Soemnme Gmbo H




" RANK TAYLOR HOBSON

. Form Talysurf Series

.NEHCQSTLE UNIVERSITY DESIGN UNIT

15718783 14:983:29

Measurement Filename ! RH3_82
I Rough/Gauss/4+%8. 8mm, 180: 1/Convex
il COMPLETE MODIFIED PROFILE
Horizontal Scale H 208.808 um per division
orizontal HMagnification H x 47.4
ertical Scale : 8.588 um per division
ertical Magnification : x 18960. 08
WARNING @ ALL PROFILE POINTS NOT PRINTED
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S Rad 56.3109mm

Ra 8.3601 um Rq 0.4584 um Rp 1.8757 um
Rv 1.7733 um Rt 2.8491 um Delq 4.18S5 deg

zIS0 1.7787 um RzDIN 2.4522 um




157/18/83 89:58:19
Measurement Filename : LH3_82
ough/Gauss/4»8. 8mm, 180: 1/Convex

COMPLETE MODIFIED PROFILE

orizontal Scale
orizontal Magnification x
ertical Scale H 8.508 um

WARNING : ALL PROFILE POINTS NOT PRINTED
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RANKE TAYLOR HOBSON

Form Talysurf Series

200.008 um per division
47.

per division

ertical Magnification H x 18968.0

wn @gas-e+

wn @@e "1+

LS Rad 58.819S5mm

Ra 8.3558 um Rgq 8.4446 um
Rv 1.8963 um Rt 3.0824 um
RzISO 1.7698 um RzDIN 2.328S5 um

Rp
Delq

1.1861 um
4.2383 deg

NEWCASTLE UNIVERSITY DESIGN UNIT
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RANK TAYLOR HOBSON

Form Talysurf Series

NEWCASTLE UNIVERSITY DESIGN UNIT

15-/18-83 18:41:57
Measurement Filename : RH4_82
ough/Gauss74%8,. 8mm, 188: 1/Convex

COMPLETE MOPIFIED PROFILE

orizontal Scale : 280.6898 um per division
orizontal Magnification H x 47.4
ertical Scale : 8.5880 um per division
Yertical Magnification : x 18960.8

WARNING @ ALL PROFILE POINTS NOT PRINTED
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LS Rad 58.3542mm

Ra 0.4516 um Rq 8.5655 um Rp 1.2558 um
Rv 1.8738 um Rt 3.1296 um Delq 4.0362 deg
RzISO 1.9548 um RzDIN 2.8744 um



RANK TAYLOR HOBSON

Form Talysurf Series

NEWCASTLE UNIVERSITY DESIGN UNIT

15/18-83 18:16:23
Measurement Filename : LH4_82
ough/Gauss/4%8. Gmm, 180 1/Convex

COMPLETE MODIFIED PROFILE

orizontal Scale : 2008.P88 um per division
4

orizontal Magnification H x .
ertical Scale : B8.588 um per division

ertical Magnification : x 18960.0

WARNING : ALL PROFILE POINTS NOT PRINTED
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LS Rad 54.5418mm

Ra B.3656 um Rq 9.4578 um Rp 8.9795 um
Rv 1.9568 um Rt 2.8355 um Delq 4.1661 deg
RzISO 1.8365 um RzDIN 2.3696 um




