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Hourglass hob measuring machine
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Abstract: By using electronic generative metrology, an hourglass hob measuring machine is developed based on
the measuring principle of cylindrical-coordinate system. In the control of three moving axes, the machine allows
a probe to move along the measuring path controlled by a closed loop system to obtain the data and implement the
measurement. The working principle and constitution of the machine are introduced. The machine is based on a
horizontal structure and consists of a granite base, a precision spindle, sliding guides and a closed-loop control
system. An hourglass hob measuring software is developed to measure each deviation of the hourglass hob pre-
cisely. The practical measurement results indicate that the machine can inspect the cutting edge helix deviation,
cutting edge tooth profile deviation and the circular pitch deviation, and the measurement uncertainties are 2. 35
pm,2. 45 pm and 2. 94 pm,less than one third of the tolerances of the deviations in GB/T6084—2001, respective-
ly. It satisfies the requirement of hourglass hobs with accuracy class AA for high precision measuring of each de-
viation and verifies the function and stabilization of the measuring machine. The machine can measure the hour-
glass worm, cylindrical worm and the cylindrical hob as well.

Key words: hourglass hob; hob measurement; helix deviation; tooth profile deviation; circular pitch

deviation

W B H3:2015-04-23 ;11T H#H :2015-06-27.
BEE&WAB = 2288 RN L 4 %8BI H (No. 3B001013201301)



2828 e KBE TR

%23 &

1 3]

ufe

TR TH] 853 KT A% 2y Bsf o G g8 A 2% 11 (B 3 B 2 1Y)
Wl R AR 4l 8 T 5 1T RO 7 AN W) AT 43 Sy LR
PTG 5 T S 18 53, 2% B 18 0 AT L 9T T T 0 4% B T
FERVHE T £ 45 36 10 0 FF 5020 55 80 B 0 AT 4
o, K2 54 ik 52 R ERE ok,

T4 THT 09 56 R U0 2 ] T 00 A T g A Y L
IATHT R T (0K B L 2 5 W) A T W S 1 0 T A
PRI 75 2 ) RS B . PR IR T 5 20 1 R FF AT
AH ] B 2R3 T ax 2 iR & A AR T Y
D45 — B H AR ME T,

bR =9 = R o o 7 R = 52 NS A
ZR]5 T L HE I A ik BL A R Rk T R Rk A
K JE . Samputensili 2 F B9 Su-130 &I yR JJ i &
1. Fette 2% & By UWM %I 7% JJ 9 &4 F1 Klin-
gelnberg 23 ] ) PWF250/300 #I3& J] # 27 1 |
JH T ML R B, Klingelnberg A ® W P &5
KK HL B GC-HP % %, Fette 2 #l 1
PKM630/300, M&M 23 & 1) 2000 5 3000 % 4
VAR g AR T R R RS IRENR )
MR AR Py 28 7 B i B g1 5T B AL AR R a =X
GDY250/300 F1 /& #6 T. EBF 58 09 o 7 8 il 24
CGW300, {Hiz A il 5 AR BT Jm) BR T B A 7R T
e, B0 R A2 2 JLARTIE IR 6 T 1% 0 8 A0 50 32
BERTE = AR BRI HL(CMMD FE5 6 I & e 1153
HLEHEHLCCNC) b X 20 18 W53 FF 10 U5 9% 152 22 F R e
LRIR 22 UEATIN A, X BB A A I R 0 H B —
H AR PR A AT . B AT, E A B O T 3R
AT 6 8 DN PR AR 5 TG B T % 6 VR 70 1) I o o)
B 0 T I TR A R e 2 i A T B A 1 e 2
J T LA T T A AT A% S T N

Ry e R BT P TN £ 7] AL, A SCHE T B AT AR A
FON LA, SR T R Bk I T A T AR R
TIN5  E S e , TE BaZ  AIL AT DA U
IRTH WA AT A VT H TR TE L 12 25 L J) TR 1R 25 A
JoB R Y R 2% L SR T BT WA VR T IR 2 D

2 M= /aFE

EANTIE i A (B NTTPI NI SN S (TN P
ZEW I 2 e 32 B9 0R 22 0 H O U0 I 70 RkE 2k

R 22 ) TR 2 R T Al JE R 22

H XB]EHEH‘? PIHI TR LS

B 1 IR )
Fig.1 Hourglass hob
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Fig. 2 Principle of measuring machine
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Fig. 3 Measuring machine
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Fig. 4 Mechanical system of measuring machine
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Fig.5 Structure of spindle
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Fig. 6 Structure of axial guideway
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Fig. 7 Structure of radial guideway
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Tab.1 Uncertainty analysis of measuring machine
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Tab. 2 Parameters of measured hob
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Fig. 10  Circular pitch deviation curve
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