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Flexible connection technology on quick-release clamp for aluminum alloy pipeline

Li Guangjun', Duan Xiaoyan', Yang Jingchao', Guo Wei ', Yang Jin>, Li Heng’
(1. Chengdu Aircraft Industry ( Group) Co. , Ltd. , Chengdu 610092, China;
2. School of Materials, Northwest Polytechnic University, Xi'an 710072, China)

Abstract: A new structural form of flexible connection for aluminum alloy pipeline quick-release clamp was introduced. Then, through the
test of pipe performance parameters, modeling of five-column and six-groove pipe end rolling connection process, process simulation and
process test, the influence law of process parameters such as torque on the forming quality of rolling connection was explored, and the
process parameters of rolling connection for large diameter aluminum alloy pipe end were determined. The results show that the torque is
proportional to the filling rate of pipe sleeve groove. If the torque is too small, the pipe sleeve groove is filled insufficient. If the torque is
too large, the pipe material continues to elongate after filling the pipe sleeve groove, so the torque should be controlled within a reasonable
range in the actual production. The developed flexible connecting pipe assembly of aluminum alloy pipeline quick-release clamp passes the
performance assessment test, which verifies the feasibility and reliability of the quick-release clamp flexible connecting structure and lays
the foundation for subsequent engineering application.
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Fig. 1 Threaded flexible connection structure
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Fig. 2 Flexible connection structure for quick-release clamp
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Fig. 3 Sampling position (a) and sizes (b) of arc sample on pipe
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Fig. 4 Arc samples of LF2M-G75%1. 5 aluminum alloy pipe
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Fig. 5 Tensible process of arc sample
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Fig. 6 True stress-true strain curves of arc samples
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Table 1 Performance parameters of arc samples

S8 AE 1 A 2 R 3 FHE
BV E/GPa 62.297  82.662  73.870  72.943
K A/ % 20.846  21.836  20.771  21.151
JEARSEIE R, /MPa  87.554 87.955 83.310 86.273
PLHISREE R, /MPa 207.250  210.695 197.378  205.1077
R R ALK/ MPa 414.644  417.246  392.561  408.1503
TEALFEEL n 0.286 0.284 0.282 0.284
LR b 0.004580  0.003940 0.004640 0. 004387
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Fig. 7 Process model of rolling connection for pipe end
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Fig. 8 Motion model of rolling connection for pipe end
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Fig. 9  Simplified model of rolling connection process for pipe end
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Fig. 10  Filling types of pipe sleeve groove
(a) Underfilling

(b) Optimum filling

(¢) Overfilling
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Fig. 11 Filling conditions of groove under different rolling depths
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Fig. 13 Roller reaction forces of rolling connection for pipe end
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Fig. 14  Section inspection positions of pipe end after rolling connection
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Fig. 15 Section inspection results of pipe end after rolling connection

(a) Groove 1 (b) Groove2  (c¢) Groove 3 (d) Groove 4  (e) Groove 5  (f) Groove 6
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Table 2 Rolling torque and groove filling results of pipe end
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3 40. 4 42.4 RAEHE AR A G A
4 41.5 44.0 BB SRR N R
16 LF2M-G75x1. 5 54 8 MR IR i B 10 5 47 45.0 RIS AP A
Fig. 16 Rolling connection test of pipe end for LF2M-G75x 1. 5 6 43.8 48.2 W E SEAERD MRS 1 mm
aluminum alloy pipe 7 44.9 51.5 WM R SEMERY NI 2 mm
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Fig. 17 Rolling connection test parts of pipe end for Kﬁﬁ%%ﬂiﬁﬁ , ﬁlé ﬁzﬁﬂﬁﬁfﬁ E@ﬁ*j’g *jig* 5 iit

LF2M-G75%1. 5 aluminum alloy pipe gﬁﬁﬁm%‘% 3 R
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