HB17E Fol L &K E TR
2020 4£ 9 A EQUIPMENT ENVIRONMENTAL ENGINEERING - 129 -

F IR IE AR e 3R A ak i 5 S 4T

R, 25T, MEl Y, BERS
.M TWE—"¥H a5, 8% 710089; 2.0 YHRDBREAT AP, 8% 710089)

FEE: By TR HE CINERIEIRR R RS 7 ik, Tk ARIEER B R IR R R AF T
SATAFE) ORI R B AR R IIT, TR R R E A T, LB IRA R, KA A R TR A
PAM-CRASH #4788+ F, KIFLEMBIAT SFesh Soap ., FREMRIIFEAKF TR, KRB E
MG 5 BALS AT RFAT AT AT, R WA KSR S Aerkshit B o ik, TER TEMBIRKER
T R B W ARIE LS kAT T F AT AR R 9 k3 2 1027 g, E@ik R 1411 /s B A EREIE, REK
R EENEMIIL, AEMERRRAREGRYG . B—KFRKE T, NAB@AM D, 38514054
FE; EEBARIMLE, AP O E R AT, it RBRLERSGAERAR—K, TARIENL
0 BACIHE FE TR B T ik e A, T AR Ak LUK R IR0 BAC I IB LI A E

KR B, FARRAK; PAM-CRASH; 15 A4 RKIEKiE

DOI: 10.7643/ issn.1672-9242.2020.09.023

RESES: V223 MERFRIZAD: A

MEHE: 1672-9242(2020)09-0129-05

| ce Shedding Impact Analysisfor Cabin Window of Civil Aircraft

LI Ting', LIANG Yuan', YANG Kai*, FENG S-dong’

(1.The First Aircraft Institute of AVIC, Xi'an 710089, China;
2.Research and Development Center, AVIC Aircraft CO., LTD, Xi'an 710089, China)

ABSTRACT: The work aims to study the analysis method for cabin window of turboprop aircraft against propeller ice shed-
ding. According to the propeller icing characteristics of a turboprop aircraft, the mass and trajectory of shedding ice were calcu-
lated and analyzed to screen out the serious loading condition. A finite element model of cabin window was established and fi-
nite element software PAM-CRASH was applied to numerical calculation to obtain structural failure morphology and dynamic
response. Ice shedding impact experiment of cabin window was carried out and the results of structural failure and numerical
analysis after experiment were analyzed comparatively. The two methods of determining ice mass and ice speed could be ap-
plied to different stages of structural ice shedding design. According to the calculation and analysis of icing characteristics, the
ice mass of 10.27 g and the vertical speed of 141.1 m/s were more accurate and reasonable. Different ice types caused different
degrees of damage to the structure when impacting various parts of the structure. Under the same cuboid ice pattern, the smaller
the incident cross-sectional area was, the more serious the window damage was. When different parts of window were hit, the
corner was more serious than the center point in view of damage. The experimental results are basically consistent with the

simulation results, which can verify the accuracy of the cabin window analysis model and analysis method, and provide refer-
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ence for cabin window design in propeller ice shedding area.
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Finite element model of cabin window
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Fig.2 Dropping points of ice at different positions of
blades on aircraft
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Tab.l mechanical parameters of ice
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Tab.2 Analysis cases and simulation results
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Fig.3 Damage of cabin window (case 1)
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Fig.4 Diagram of specimen and supporting mode
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Fig.5 Diagram for comparison between experimental results and analysis results
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