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Measurement of large gears by using portable
coordinate measuring machines
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Abstract: Two kinds of auxiliary templates, involute template and helix template, were developed to
remedy the shortages of Portable Coordinate Measuring Machines (PCMMs) in sampling strategy and
evolution method for large gear measurement. By using the templates to mark the measurement points
of tooth profiles and spiral lines on the gear flanks, the experimental research were performed on the
position repeatability measurement of the gear. An Articulated Arm Coordinate Measuring Machine
(AACMM) and a Laser Tracker Measuring System (LTMS) were used to measure the gear standard
with an outside diameter of 1 m. All the measurement data were evaluated by a software INVOLUTE
Pro, and the measurement uncertainties of profile and helix were obtained. The result demonstrates
that the AACMM is more precise than LTMS based on above method and the maximum deviation is 8.
16 um as compared to the calibration values. The experimental results verify the validity and feasibility
of the method, and provide the basis for the application of large gear measurement using PCMMs.

Key words: large gear measurement; portable coordinate measuring machine; large gear standard

e B :2013-04-13; & 3T H #1:2013-05-21.
E2TH : BHEFHEE KLY B H (No. 2010ZXD4014-091)



1764 b= - E I

521 &

1 31 =

il 485 2 A B 0 i AL 2 46 E I 38 R A AR I i
BIL o A 455 5677 0 AL L 3O R SOR O 2 U
A . AR T IR 38 B = A bR I AL A 5 QA
Pl ALAT G0N R A AR AR T Oy N T
I Ty s S B A2 B O R L 5 — A
Wl e =l B2 8 A B el A 1Ok R 0 L R
5 I 23 ) IR L AT AT B AR AR AR 2RO B ER T
P14 B JC A5 HE A7 0t B 8 b S B T 2l 3 A
i, R 5 S AL AR MLAE ARk B T
Pk & .

RV S KR AL B e & i B AR, )2
AR A N TR VIR 98 s SR S ey Tl
X} VT %8 A o G ) = AR R R I 38 FR Ak s
ML SR DRI R gy 2ok s, AR TR
W R R SE KV KL 8 28 B B R E
LRI I 38 75 0145 % 328 1] AL A 0 AT 1 1K 22 2 A
T A FEBRATBR 7 . AT T 5 4 A A I L
BLA R R0 e AT S BT A B AR A A
{HL 28 A 5 2 A A I 12 AL AE 147 0 0 A 400 3 0 AR A
SN HT A A

(1) e 705 488 X AL A 000 o ATL 00 K 0 %6 9 SR
FESE WS RV B 0L . 5 = A bRl AL e A8 sh4k i
AN [ (5 485 X A B e WL 43 o T sh 44 L H
o el B T R A7 340 5 AR R N T R A 58 B PRIk
XF LA H bR SR B A R R AR E M. B
R GBI TS 20 %) A A 3 ) g BB X A
30 Ak e A o I S AR A AR A 3
T AR AR (E 32 25 308 2 W0 Sk Xt B bR R A o A
WS, SR  ASE 5 PRI AE b B A 21 3% 1 1R 25
1B B 45 0 1 25 22 i1 22 i 2 B AT 1 47 3% 22 F
FECH DR A e T A 3 ke AR T R A R
BORE S IEANE T T RE U I R

(2) 8 45 5 Al A 000 £ ML U0 S 145 56 T 7
Vi o A O e D0 S T ORG JEE ROR B
PR W vk 32 R N © RS T B A
R0 ol R S X RGBT
I 0 A U R AR A B AT
XoFJ5 AT s A I T R R RIS B E

SR, H AP R A 18 [ 1 i 0 5 BE (Physikalisch-
Technische Bundesanstalt) JF % T 1 m #M 3 ) K
VSRR . R D DR IA A8 R A U AH SC /Y BIF 5E T
PEXELLETT .

BEXT b AR D a5, b BT Tl KA 5 il E
SR B A T R T A O RS T AR IRAS T —
SE IR

2 MEFE

AR SO 5T TAE 4 36 A ST 2 1 4 Bl b PR
AT 35 00 05 2 O A JBEG A 25 R e 2k Ml 2 R 14 S g
28 BT R ) SRAE A7 B b AT A AR T 5 IR
B 1R 250 0 B L i BB PN SR A E AL 5] A Y
i 25 PEAT AMEE o FH OG0 2 S0 56 7F T AR 2 1Y KU
RREAR b RIT 5 bR B L T 0 45 2R A 3
T A A8 e SR R A I R B AN B
B
2.1 HAEMRREEBREZRERIET

R AR 147 T R i J B, B T R R R R 1) Bl B
i RO 1 2 b RO B I E 2R A R, an i 1 R .
b R B AR T I A Y 20 2 T b
FUM 785 B 2 N D376 47 6 A 8T b X o 4k 4
JE ) 5k S AT B O 5 TR E 2 AR RO T B )
N DR BRTE £ b ) B e DN i s E AT AR . I
T fE 1T PTG AT s AT JEG L MR 4 AR AT P
HIPRIE

X/“

1 T Sebn ROFTIR e 2k A R

Fig. 1 Involute template and helix template
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