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Abstract

The machining precision of tantalum-niobium products can be controlled within the range of
standard tolerance by means of repeated rotary forging. The feed speed of rotary forging machine
and the number of repeated forgings determine the dimensional accuracy of the finished products.
The more forging times are, the smaller the ellipticity and standard deviation of the diameter are.
On the contrary, the larger the rotary forging + rolling is adopted. In general, the wall thickness
tolerance of common pipe can be controlled at +10%. The wall thickness tolerance of high preci-
sion pipe can be controlled at +8% by using the principle of point, line surface trimming and mill
tripod. The Gage-R diagram data of the gauge show that the number of distinguishable categories
of Nb-Zr wire diameter is 5, and the measuring system is acceptable.
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Table 1. Rotary forging machine performance
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DH7-4 $18 mm~4 mm AT 3%k Y132M2L-6 U EpIES 7 Fif 3b < 650 MPa
DH50-4 $18 mm~45 mm N Y250M-6 VY 1 o e 7 Fh 3b <650 MPa
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Figure 1. Single value control chart of niobium zirconium rod with diameter of 10 mm based

on 6 delta distribution
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Figure 2. Rotary forging of 20 mm niobium zirconium rod
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Figure 3. Process capability control chart of niobium and zirconium tube diameter
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Figure 4. Mill commissioning diagram
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Figure 5. Single value control chart of tantalum tube diameter
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Figure 6. Gage-R operation diagram of niobium zirconium wire diameter
6. 2B 1R Gage-R IB1T
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s 5 ARSI R, FHCREEE: KK S ArERIE &, JRidsEdE; =AM EREAN RERE
—MfE, EEAEE IR R ERERRE, 230 DNEGRE, DR RS Minitab6 #4700 & RS
WA AR N SME T3 R, B2 0~25 mm, MWEHKEE 0.001 mm.

HULEANE—BFR(E 6, % 2), ATXEANE =5, &iFEH R&R 24.71%. HEM 23.86%.
P 6.4%, WA 6.4%, #FHE: 96.90%, Gage-R fHTE 10%~30% [8], W& RG] B BRI
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Table 2. Gauge R&R analysis
2. EAR&R S

WA %t FLAR SR FrifEZ(SD) (6 * SD)F:(%SV)
HitEAR R&R 0.0015597 2471
HEMN 0.0015065 0.0090390 23.86
I 0.0004038 0.0024227 6.40
MWEA_1 0.0004038 0.0024227 6.40
HA 1) 0.0061173 0.0367040 96.90
AR 0.0063130 0.0378782 100.00
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