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Fig. | Turbine test bench subsystem composition
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Fig. 3 Finite element analysis of diaphragm group
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Table 2 Damped critical speed of the test rig and a test piece

Order of critical Damped critical speed of transverse

speed vibration/(r-min")
First-order BW 2553
First-order FW 2502
AN
S &/ 1k

(1) AR SORE 25 P38 1 0 1808 5 3 ) A e v Y



418 R T R ROA KRB O 514

B AL I & R I A8 T AN AU, (2] W, WOk, . KA NI s

: K R I £y G G I T L S [0]. TREE W 53T, 2017(23): 13-15.
ﬁ*ﬂ%’ﬂ?@fﬂﬁ A, EBRIE G AIEAR ) o e, b, ST R T 454055
SRS BN R I B ) Al e X T AR T W D], MRS SAREIEE, 2017, 373): 1-6.

B BE I 56 5% 1, RENS B R m) FEPT BTV L, (41 EUE ok, 50 SRR 4% 120 )2 B i 5
WD R B IR [J]. HIBSCECR, 2013, 47(3): 381-384,391.
o R S (51 B3, de, e, 55 Al S HBES LR AE IR R
(2)BF5E 1 il R 1l 5 A7 BELJE B e s 5t S L-HE U I R TR R S R B (). HUARGR
T RZ A, A5 AE B0A K56 15 5 2 S 0 A AR U Y 2010, 32(1): 10-16.
FERLTR R S R ) 2 S L ST T [6] WANGB, LIUJ, CAO Z, et al. A multiple and multi-level
oA D 2 IS TN . substructure method for the dynamics of complex struc-
B AN 5 R G 3 ) 2R, ik 1 g tures[J]. Applied Sciences, 2021, 11(12): 5570.
i L2 SR 1 B A1 L8 A 250k o (71 EJGHE, BB, JrIRE, % ST sh T4 BP0k 1Y
)M TA SRR &, B B R 2 ZEi T S S sh SRR T (0], VAR Rt 2230 (H 2%

g JEU e g . FE£RR), 2012, 26(6): 568-571.
RrLALLF BRI 5 0 A0 756 i R SO BRI rgy st smoms, 0. SR IERREFRL I R R GEHIR

1 K, A F BRI X [H] (4476, 12 255) N/mm, 12 ikt PEFEARALBIFSE (7], 3 [ 21k, 2021, 43(3): 99-104.
ﬁa Kyv ﬁ:}:ﬁﬁﬁgl‘ﬁ] (4 497’ ]2 281) N/mmo [ 9 ] If@, Eg@, [X,’K%, % ﬂﬁﬂi%ﬁﬂﬁ}#%*’@ﬁl W%M%’E'iﬂﬁi

e . , LS (9], MURRISETT, 2022, 39(11): 54-59.
(OHT TR R HRO B REOFIRIE (1) s, skt Ko, 5. SHefss T RGN AL
TG, 25 SRR 78 T ARG 3 X (3] 2714~4 152 r/min BEOFBEAHT 0] UM TS, 2012(12): 28-30.

N, Z ARG E BIPLE G R, a6’ [11]  American Petroleum Institute. Axial and centrifugal com-
pressor and expander-compressor: API standard 617—

%%éi iz //ﬁ E/‘J g;‘k ’ M ﬁﬁg{jﬁE T ﬁtgﬁﬁ: ”ﬁ‘? ﬁjﬂé JEL%ﬁ‘ 2014[S]. Washington D C: API Standards Department,
R il Y1 [T A 8k 2014: 33-41.

[12]  American Petroleum Institute. API standard paragraphs
rotordynamic tutorial: Lateral critical speeds, unbalance

SE 30k response, stability, train torsionals, and rotor balancing: API
TR 684-1—2019[S]. Washington D. C: API Standards De-
[1] FANWQ,HELD,IJIA XY, et al. Experimental study on partment, 2019: 104-112.
integral axial squeeze film damper to suppress longitudinal (131 DR, NI, AR HLIIR 2 R 40 A3 0T -0 3 - A
vibration of propulsion shafting[J]. High Technology Let- PSR M. WAE R B 4B FR BT R 2R AL, 1999: 64-
ters, 2021, 27(1): 76-85. 31.

Influence of a Turbine Test Piece on the Damped Critical Speed of
Transverse Vibration of a Test Rig

ZHANG Runze', SHI Gong?, LI Fuqing?, LIANG Erfang', LI Zhengmei', LIU Changli',
PENG Shenghong?, DI Guanggiang?
(1. School of Mechanical and Power Engineering, East China University of Science and Technology,
Shanghai 200237, China; 2. China United Gas Turbine Technology Co. LTD, Shanghai 201306, China)

Abstract: The turbine test rig system for a heavy-duty gas turbine consists of a test rig and a test piece. The
dynamic characteristics of the test piece are represented as mechanical impedance at the interface between the test rig
and the test piece. The impedance matching principle of mechanical impedance synthesis analysis at this location is
utilized to determine the mutual influence of the damped critical speeds, thus the design limitation conditions of the
unknown test piece are obtained. Meanwhile, the dynamic models of the test pieces and the test rig are established to
obtain the damped critical speed of the system. The results validate the effectiveness of the design constraints for
controlling transverse vibration damped critical speeds in the test piece. These conclusions provide guidance for the
design of turbine test pieces.

Key words: turbine test tig; transverse vibration; damped critical speed; mechanical impedance synthesis

analysis; heavy-duty gas turbine

(A%, kAk)


https://doi.org/10.3969/j.issn.1006-1355.2017.03.001
https://doi.org/10.3390/app11125570
https://doi.org/10.3969/j.issn.1009-0134.2021.03.022
https://doi.org/10.3969/j.issn.1001-3997.2012.12.010

	1 透平试验台的横振动力学模型
	1.1 透平试验台组成
	1.2 透平试验台横振动力学模型
	1.2.1 试验台膜片联轴器的模化
	1.2.2 试验台轴承的模化
	1.2.3 试验台子系统轴段离散化

	1.3 临界转速的计算

	2 横振临界转速评价标准
	3 试验件对试验台阻尼临界转速的影响
	3.1 研究思路
	3.2 试验台横振临界转速输入参数
	3.3 试验台响应考核点位置的选择
	3.4 试验件临界转速的限制范围

	4 试验台+试验件阻尼临界转速的校验
	5 结　论
	参考文献

