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Deposition behavior and movement parameters optimization for
reciprocating spray forming tubular
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Abstract: Process principle of reciprocating spray forming large thickness-wall tubular was analyzed. Behavior of the
deposit track and corresponding model of single layer were studied. Aiming at the helix characteristic of the deposit track,
the influences of mandrel movement parameters (w, v) on the deposit behavior were analyzed. A model used to
simulating the deposit thickness overlapped by the deposit profiles of multiple circumrotate cycles was established. This
model was applied to simulate the deposit thickness with different pitch of the deposit track, and the optimum condition
of movement parameters was obtained under which homogeneous deposit surface can be prepared. Based on the above
optimum condition, a simple method was presented to calculate the deposit thickness and was verified through spray
experiments. It is indicated that the simulated values are in agreement with the measurements. The results were applied in
spray forming tubular, and a serial of tubular with good profile and stable performance were prepared.
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Fig.1 Process principle of reciprocating spray forming take: 1,
2—Left and right ladles; 3—Transmission chain; 4, 7—
Transduce motor; 5—Stop rod; 6—Tundish; 8—Mandrel; 9—
Deposit chamber; 10 — Rotating transduce motor; 11 —
Reciprocating transduce motor; 12—Dishing valve; 13, 14—
Left and right approximate switch; 15—Trigger approximate

switch
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Table 1 Comparison between simulated data and practical

results

Simulated data Practical result

Parameter Value
Valid length/mm 950
‘Wall thickness/mm 140

Parameter Value
Tubular length/ mm 1 000
Wall thickness/mm  135.5

Reciprocating time 62 Reciprocating time 60

Spray time/min 62.5 Spray time/min 60

Sticking efficiency  0.75 Deposition yield 0.81

1) AT W Y T2, BRI
e, BB SHONREERICARG B, IR
BPE b KRB /NS 2t AN R TR & Ao

2) FEJE AT HE 1) A 6 IS B R R P T AN TRk
F AU A, v LIRS B A R IES R AP
(=57

3) AW LASHE, MAEEZH (o, v)
Wi 2 b=12~13 mm/r, ] LLARAFEREIA DI . fEA
FTESHR, &M,

4) 1R ATIRGAE N, PRV R B 5 e
W o X, R RNEERE M. EEHEE v fjt
FUEIR AR RA K. DIBUZMBIGK, BRI
B e ELAR (R KM 90

REFERENCES

[1] Lawley A, Leatham A G. Spray forming commercial products:
principles and practice[J]. Material Science Forum, 1999,
(6)299/300: 407-415.

[2] Hattel J H, Pryds N H. A unified spray forming model for the
prediction of billet shape geometry[J]. Acta Materialia, 2004,
52(18): 5275-5288.

[3] Pryds N H, Hattel J H, Pedersen T B, Thorborg J. An integrated
numerical model of the spray forming process[J]. Acta
Materialia, 2002, 50(16): 4075—4091.

[4] Hattel J H, Pryds N H, Pedersen T B. An integrated numerical
model for the prediction of Gaussian and billet shapes[J]. Mater
Sci Eng A, 2004, 383(1): 184—189.

[5] Singha A K, Sivaramakrishnana C S, Panigrahib S C. Effect of
processing parameters on physical properties of spray formed
and stir cast Al-2Mg-TiO, composites[J]. Mater Sci Eng A, 2005,
393(10): 196—203.

[6]  HARVE, HERA, VEILRE, FIE. WU BB T ES AR
AR A0 S8 O] o A 10 24, 1999, 9(2): 213-219
CAO Fu-yang, CUI Cheng-song, FAN Hong-bo, LI Qing-chun.
Theoretical analysis on effect of spray forming processing
parameters[J]. The Chinese Journal of Nonferrous Metals, 1999,
9(2): 213-219.

[77 CUI Cheng-song, Fritsching U, Alwin S, Li QING-chun.
Mathematical modeling of spray forming process of tubular
performs—Part 1: Shape evolution[J]. Acta Materialia, 2005,
53(4): 2765-2774.

[8] CUI Cheng-song, Fritsching U, Alwin S, Li QING-chun.

Mathematical modeling of spray forming process of tubular



884 T EA G R AR 2007 46 H
performs—Part 2: Heat transfer[J]. Acta Materialia, 2005, 53(4): 2004.
2775-2784. ZHANG Hao. Setup of controlled reciprocating spray
(9]  BRdrte, FRareE, BRoONI, SKAEAR, WIARED, MEASHT. 2 )RmE forming[P]. CN, 03230878.7, 2004.
SPUURA R e B AN SR BAT]. 1R R A R (E AR B AR, 2001, [13] 3 ¢, 5k 3k, 5k B, R S0 EHEESESERE L
28(5): 20-28. [P]. FFE%LF] 03117066.8, 2004.
CHEN Zhen-hua, YAN Hong-ge, CHEN Gang, ZHANG ZHANG Hao, ZHANG Di, ZHANG lJie, SONG Li. Process of
Fu-quan, HU Zhong-xun, FU Jie- xin. Principle and setups of controlled reciprocating spray forming[P]. CN, 03117066.8,
multi-layer spray deposition technology[J]. Journal of Hunan 2004.
University (Natural Sciences Edition), 2001, 28(5): 20-28. [14] F Ob, XSfEE, W B, AHEET, SR, W BB H
[10] JRiHe. 2 JZWEH TR K R v & e R IAFFE[D). TR BE B R Bl 47 52 (R B D). B RiB a4R, 2005, 23(2):
Keyb: R TR, 2001. 125-128.
YUAN Wu-hua. Study on multi - layer spray deposited large HUO Guang, DENG De-guo, XIE Ming, ZHENG Fu-qian, SHI
heat-resistant Al alloy pipe blank[D]. Changsha: Central South Qing-nan. The selection of deposition distance and withdrawal
University of Technology, 2001. velocity in spray forming[J]. Powder Metallurgy Technology,
[11] BRIefE, BR S, BRI, Mo, skfed, sulte, +E 2005, 23(2): 125-128.
W B SN IEPTBURI 2 2 A AR EOR (0], WK [15] ReAATT, REE, KK, % WUNRIE Al-Fe-V-Si Al #uh
FEEAR(AREIERR), 2002, 29(6): 23-30. AR A& CERERED]. A A E AR, 2002, 12(2):
CHEN Zhen-hua, CHEN Ding, KANG Zhi-tao, YAN Hong-ge, 250-254.
ZHANG Fu-quan, YUAN Wu-hua, WANG Hui-min. XIONG Bai-qing, ZHU Bao-hong, ZHANG Yong, et al.
Preparation technology of Aluminum alloy matrix composites by Technique and property of heat resisting Al-Fe-V-Si alloys
spray co-deposition with moving crucible[J]. Journal of Hunan prepared by spray forming process[J]. The Chinese Journal of
University (Natural Sciences Edition), 2002, 29(6): 23—30. Nonferrous Metals, 2002, 12(2): 250-254.
[12] 3K 56 PR WO B P & H 03230878.7, (miE FEELE)



	REFERENCES

