2023 445 3 1] RAXHIZITEHR 2023 No. 3
B 150 1] Civil Aircraft Design & Research Sum No. 150

http: //myfj. cnjournals. com myfj_sadri@163. com (021)20866796

DOI: 10. 19416/]. cnki. 1674-9804. 2023. 03. 022

EFH &M% SRR S HME ST

WIEGE Rl JEEE R
(1. b ¥HE PG AR AT, B 200241;2. B XHLE AT R B, b 20121033, b EAT S ALK K %, 4L 7 100191)

B OE. UL RS A R N L RS H R R —, TR e ML LR I (] 9 3R A B
TR I A AT B T A T AR FEAT A OGO DL X AL UL R BB 2 B, 2R T
KA IR R TR FUHIF S I T RAE 22 45 20 A7 122 150 T4 1 5 AL RS BIL 5 )1 Ak 1) 32wy 22 3% 7y T BB, 7RIS
B B BE, LA A330 FeHLRY A320 BEFHLI IR H 9520 22 30 0 BT IS , & 7B Ah 23 W28 30 A1 J7 i A e LA L)
HLIE IR [ 52 060 2 22 4007 T AT S X % U 38 BEAT 0, B9 B3 T LB fe 3 B g e AL RS BL L% D ok 1] ) 2
RN N R, D94 5 T A G SR it T 77 dE Al il i — PSS RIR AR, Al ATR ASZ S A1 3 M e tILEUASADURIL 5 1 s 1]
ARSI PR R O g2 28 m)RT AL T A 5L SR o 4 TR 199 15 2., DA SRS CMLIG SE RS DI SR A i s, XA 25 47l

(K R i AT e Ak BT R

KR AL M2 AT LRSI AT BRI a] 5 S0 2R
XEAARIRED: A

FESES . V323

0 515

PECRUE N 25 0T & B AT 82 T, 8 2o ek A B ML
S [8) R B AR AR JUU ML 15 U AR J2: i 25 28 FliB E Y
Hbrz—"2 M HIEIESE I EBT S L TRE 118y
Y ATQP ) S5 U 15 H AT AT AL I s [7]
HIR WD TRAILAS B ER B 5 I N 25 R kLT
AN AT SEI BT B A, DU R Y R LS 5
LR AR A AR R I 35 TR0 331 PRI A K
A7 A AEE A B 5 AL 35 U B AT LR K 46 4 1%
YIRFIE] 7 PR b s /0 5 AL B ASE SOURIL 85 I 1 A 4%
THE CHLE TR o B Rl sz T B %
B EENZEZ —,

PRSI R 2 ) 6] 26 L RL R BL AL 03 1 SR 114 1
TR AT, IR RS LT R
AR, TR R AP A LR 55 DI B i) 7 S B 8 3 ]
X 2SR A O IR B A Rk e LA
B IS ] ) TR R 7 i BB T SISIE AR 5, 322 i G

« BI5{E& . E-mail: wangliing@ buaa. edu. cn

IR E VIRV D HETOE A IS E A (N T E|
B IR PIIU T AR JCAR G2 TF BORL, T 5 5 3% T 31
GAARAZ A 8977 3, JOTG U0 AT R 7 (R 4
MBI SRRSO B Ll PR A R, PR S AL S
B AIATE

MRS W LB AL BOR R B
FEALBIBALBLIT I KA, X e LRI HL RS I K49
HY(E B —2D 3B Al LUK B, Bl R g i st
SCABARAE T e A o M it 1 e i AT SUAR KK
WAL T AR, b iREE S 5 B H & BHH s
S ALY 15 IS [ 52 ) 28 2K m] REAT 1 5 2Ok
R SCAS KA 78 R 49 b 52 BN A 45 119 5% 38 T 46 5
Y, 8 3z X P 45 S50 14 23 B PR AL R AU DIl
FATERIRS o 3542 W 2% 73 BT ob 1 SE A HOHE %
2SR P — B PR AR B 2 S 2 465 4
Bk BEAE AT 2500 T 2 AL B ASE UL AL 335 1 I 1) 522 v
FRAZIR T AR,

ABIFFEAE 2RI i AR TT R e AL R B ADU AL 15 1t

IR HEE HRF EEE,F. ETHLNE MO ENNN AT M EZFHRL[I]. RA &5 %,2023(3) .
147-152. YANG Y Y,YANG P Y,QU S Y, et al. The influencing factors of simulation machine training based on social net-
work analysis method[ J]. Civil Aircraft Design and Research,2023(3) :147-152(in Chinese).

147



I 5 S

B 150 H#Y

[F1) 52 ) B 2R AZ A AH G 58 0 210, R i 3 )
PUEVSAUAIL B U A9 B B2 RE I3 BT 25 5 425 R 2% 53
Mo i 4, B R kk 25 W 48 03 B 7 v T LA A
UL IS T 52 0 B 22 42 4 7Y T BEE , JFRE 8 i 7
(e — 2D X R TTUE B, O 4 J5 T e e AL R A LU ATL
BN B ] 52 ey 23R AY 42 9 AR 4R 4 07 vk 5
HEA
1 #2545 Bl TR DL DMLY

DIk LS 22 2= 12 910 W H]
L1 SEHLRLBEIOBLES VI [ 525 My 22 28 2 4 ] il

i

PR 5 ALY B ALLAIL 55 I 8] 09 52 00 22 3R,
LW LB AL AIL 35 Y1 B 18] B 7 L R 501 52 e 5%
BUBSREAULEE VI B[] B9 AT e A1 2R I A 7 B [ e 4
SRR MR X THE M5, F LA
FAHLIE YIS ) AR 3 L EL 2 B0He R A e 2 8 R LIS
1A B — 5y 22 R 2 i 2l s
AT Y S HL R DR AR K i A IR OB AL HL B KA
PLES UK R AR 55 A0 0 52 W, A0 I AR B 1L B A6
FAILKE VI B 18] A 3 e 07 X6 8% AL Y1 2 sk &l fn DA 53
it , o 3 5 A )2 Y I TR) AR VR B . X TR A T
LR b R o Y R W& i €/
FEMRW RS ZE B W58 Hhil ol % R U5k 8 Py
FraRUl wT BE f 52 0 A 2R S AR 5 A i T 9 AR
BEORFR kR 43 B AH 5G40 B L [l 05 53 BT 45 52
TR TR MR B 06 R M GE T2 3 S0 1E 5 s
P4 TR 30 A 6 24 i AR B Y i A R AT A
T DI PR b BE T OCHR A B R 2K A0 L A 3
I3 BT AR 78 Y GRS 1 A R0 I HLA W R AN
AR B, o T G T AL AL SDURIL 35 I 8] 52 ) 28 3R
Eok U N U N RV N < VAL -85 & TSR B2 %
38 P ) 25 B
1.2 SRR B PLES DA G Bl 2 o B

Y HTE LALLM VI 15 1] o X 1 9 44
LG EE WL BB AU B IR A0 B e IR B HL I 2
2 53 0 LA A0 R TROR I T 0 CRAT AL A A ] T
M) (flight crew operating manual , fAiFK FCOM) 2% 5
27 B HAR SRR Ok U T 0 AT HLZE N 5 T 0 )
(flight crew training manual , TR AR FCTM) ,lﬁﬁ‘ﬁﬁ
T 10 TG B 00 060 o7 5 8 AT 30 o o) e AL B A ADL B 3
YIRSTEAR 23 B 2R 51 60 W B8l . S AL A4

148

PLER IR A4 o (445 B AL 5 IR EE B 19 IR N 25 VI
SRR B RIWTAR I IR 2 1
2201 2 WU ZRRE B Kot B iR 7 X, BT 1 5 s
R B G UR AR T — W IR AR — AL, TR X
iR A ob | B2 N E NN NSl o SRS R (R o
A Y BRLEE R AR [R) , PRI 78 X6 AL AR AR DL ML VIl
YA SCAS B e 7 B AT 2R FH 45 44 1 ) 4% 5040 ok
FIR, X FCOM K FCTM it SC A Bods o 2 4
I, A Y SO S 7 43 #r B 2 8 S AR IR o
HCs  BR5 DO I A SCAS B G . R AR 5 LR B AIL
REUIAH B () 2 7 v 235 40 1k 1Y) 00 24 0 i 5 B 2
GBI ER
1.3 #EZE Mg B ik T 5 DL BRBLES DIl ] 5
M) & A A S P v H 53 B

FE2E 2853 HT 7 R iR B O vk e A
JR A B S ik, R T A 4% 1 C R
Sk B LR YE AT LA 25 OC R BEATRE B 10 1 Ak o0
Mr, HRTE &R H M is R R R T H, 7
KoMK SrHrh, < A 5 OCR T R E E P
WD 5 B FR R AT a3, W LUR TR 3 A
ARG Sh 3 & A 2L 8 S 5 0y S5 il an A
N CURARER AT LA 2% i 550 “ G R 7 T8 A2 19 A
(AR IR 2%, 45 A 10 7 SR i & PP R B &R
TE— R, B A5 v DL A PRI A a5 8] 9 B B)
KZR PR SRR MR AN A
T RRIARB RS, T A5 LR,
FE 2 W48 o BT v A B e B RO < B S
“CORREHR

“IRPEEE T SR IR G 0 N R AR L, A
SRR SR A WAl U SRR fHlink 1
R Tk = 2500 E R =47 sh FH BRI 5 5
frJEPE, “ KA ZAThE RGEM Bk, Rk
THsh#E Z M ry ek, MWEHRIE B, “ R
W FEARE AT AT E B AT sh -
B, 2 FonFk 1 = T BB
R, RIFREF NP MATE RN LR,
e 2 th AR PUAT-EK =30 1 gk =472 0
Ik % 28 PO K = 1k = AR IAIRZ= DU | IR I B
PEBENSIRINAT Zh B M S R D7 M, 2 3 BEBH K
SR FWIZRAL, ZE DA E 5 5 Z T — K
AN SERR 3R 3 BT RIS N S K 1 R
PrE AR B —3, B, 7EAh 2 2% o3 A rh /5 24K



2023 455 3

WHRESE 25 BTk 2 R 28 73 A AL ZRo i) 2 R W5

PEA R AIBIESE H AR AN [ A Bl 2R 75 58, Bl
AR B S 55 1K T A A: B0 8000 288 R e A Ry i L
T

x1 HENKZSTPEEHETRE

w4 Ul LI 4

k= /AT AT BT RARAT & F
2 RHLBEH TR LB

ER RUIEREEHE A T AR DR A A W

K2 HENZITHITHE-THE XRYETE

k= 2=y Th
K= 0 1
2= 1 — 0
B 1 0 —

R3 HENEZITHTHE-FH XEHETE

AL ITBE PR A A 7
k= 1 1
2y 1 0
Fh 0 1

BET R, FL A 1 12 FRE B AR 0k ) T S T
D 8 R T <O 1 Y 4 o N L 9 LS
CRRT, R R 7 9 75 O A2 R 4%
Fral R4, i an , 4 5C R8s P AU 1,0 %,
T AT SRR s, W] LA T 2 2% popL 4 | Bt 6
RS AT R AR IR BIANIAL 1 (a) 235 2 By
ARERE I 1(b) 24 LA R 7 DA TR Y I (]

FZ R B RIATR
@\ @\
(a) 6 (b) 6

B1 #HEMEITHBEERETAUTE

TERE RBP4 a7 5 R BBk
Pt AR R IR AT A7 4, T SRS TR (1 2
Fifriz B ) AR e ) A ] T SR 4% v A 2R
THE IR A, R R 4 AR AL AT R T R 0 R 2 ) AR A
B

BT 1A R X K BE AT Al AL AE BE 08 T MR

TR P it D) 266 2 1k R B F 5 1 A i 5 3
TR 04 5 f A AT T AR AR A 1 E OGRS
ALY, T LR AL AL B U A O
BHE Fe R 1 2 v 0, B 25 4 I A B TR A
PUHLEE U ECHE v DL DL B E S S g R 3 -2
g it W4 B H-BHH R 518 FCoOM X
FCTM TR 1 25 0 28 45 | e BRI 2% 19 J1 X% 4%
Pt E A 3 AT ) A S A R TR, T Y BT M
JR R Y R AL R S HL RS AR TR (0 45 5 5L T 40
BEA3 AT, AT 3R A S ML B I P i B R H B D
IR R B AR SR B, AT DA 5 B 15 )1 A i A%
NS A5 P N A el L 05 o T I w2 3 i
BELAIL 1S 1] B 8] 52 e 22 28 42 9 09 BF 52 b o] g
TAEMBARM R E WU TFRANENS
FE AT b
2 JETHEE MG B T i EE LT EL

BLEEVIRE H i 2 5 B 2R 5 1

AFR 53 LA A320 by HEAS R G CAHIL, 7 5] i AL
22485 H )7 SR A330 STC A320( STC ; short-
en transition course , 4f %5 i [B] (AL HLALERAR ) AL H
IR EIB A e 0 A SR (S e TR 57 3 Vi R
SERBE AT R R 38, I FE T 4% ] W Ak LU
FLREIRL E ST AL B DI s ) 52 0 22 2R ()
W, WFFEERA M2 A R A320 IR BRI HLES
IR W8 K A330 STC A320 FYESIPLIE IR H G
B2 A AAUAILEG VNG 5342 2020 4F IR A (24 Hij B
HTRR) o
2.1 JETREZ M 5 B 5 ik EE BB HLEE VI

Bk

TEREHLAIBRAIL R U1 8] 5 i 2 R 2 08, o
SeLAEUIRL B 50 gm0 a5, BT 45 B B e %
BLELRE YIS 00 46 B )1 op o 000 e e B O, i 4
S AL LA H2 B i 55 A5 0 B I 28 8 SRR 4
5 KB H N TR R SR T R R 8 %
JEYER , SRR UNF 4 PR 35 % 18R H 4K
52 55 K il N B4 B =5 08 4% BE AL 5% e A ] Y
FWRRVIENE AT Rexs B A [F R H 285, I
IR AL A FEE A S T R B B R G
FEE 7 B 8 HE B OC FR BUE 1 B | U
wAAFEEE A IR0 8 BT 1 85
FRRE G R B anZE 5 FroR , RIARAS 54 WL AR ALK

149



I 5 S

B 150 H#Y

YR 4h 55 I 5 5L AL R I /9 T a8 B B 8L B 78
WRERZHE P A EdE . ARSI R 255 4>
A320 WIts AL AL G YR B (INI320) , 73 > A330
STC A320 BEALER VIR H . X BA MRS CHEFR
WA H 7% — A 44, IF F B o« i
K CIER A s kL AR B BE S A5 2
105 P plsrRHE
F4 BRI iR EEHIERE R

B H IG5 R

H IR 1 INI320

RSN/ B )5 1 IN1320

R 1 INI320

LV 1 INI320

HEEm) 31 STC320

- (AR 31 STC320

H 7% 31 STC320
ZARERE(RT 30 2R 31 STC320

xRS HWHABILTG 2 WIEFEXREIERIE TG
B H 123 4

15 16 31 32 33 34

ILS #Fi 1201 0 0 1 0 0 0
V])’ﬁ““ﬁﬁ ......

M N 0000 0 0 0 0 0 1
shAL g%

R K 1000 00 0 0 0 1
FMGC2Rk% 0 0 0 O 0 0 0 0 00
ILS k3T ; %

. 00 0 00 0 1 10
FABL

ILS kit %

AN X o000 0 0 0 0 1 00
bk 3

ay)

Fo6 HEBFVAZINTHREST

FEEMR
R 7 6 5 4 3 2 1
iR/

BEFUA 7 2 1 2 7 20 66
Z %R

ubﬁ;ﬂﬁ 6.67% 1.90% 0.95% 1.90% 6.67% 19.05% 62.86%
ZiRALH B

“%ﬁ:gﬂag 6.67% 8.57% 9.52% 11.42% 18.09% 37.14% 100.00%

BT AT L 25 W 46 ¢ R B, vT AT & AF)
H BRI b A SR B AT 481, XF 105 44
R IEAT 0T, AR B RS A gk 6 TR
ATUAE ), KA R B R BRI A B 1 Rk
2K,

150

Xt 26 ANTE STC PRAR (REHLEYERER ) Hh it LAl
HBEAT IR AR N3 7 R, wRIE 1T
FHEF 2550 3 0, IF BRI T e B H
Bz,

7 R®HETF STC HilhHRES R

B HZE STC PR 3 ) |
B AAR /TR
FHEB/ A 4 3 19
ZHURELE L T 15.38%  11.54%  73.08%
AR B Rt 15.38%  26.92% 100. 00%

2.2 JETHEZ Mg T HLAERY £ BLRLE L BLES Uik
B2 E 345

KB AR IR BRI, il it =
2L, 73 B FR ERER B IR th R 2=, AAIET 2 /9
2 P2 AT ALALSE R T DU . 280 AL
(ELOALLETIY) il W W AE STC PRFEH 2L,
S AR R 3 AIF 5 308 ek ek 2 1) 24 1 e T A N7 A
FEALRIASEADUL S YN ik 8] £ 52 00 22 3R 2 — N 00 46 B
IR

F 3

N O v s ow

B2 iR EMERE

2.3 JETRBEIRE M A 2 4
i At 25 00 45 T A4 3 BT S T R HL A B I
I 18] 52 9 4 5 VIR 5w 1) (B, AR 23 X STC Hs



2023 455 3

WHRESE 25 BTk 2 R 28 73 A AL ZRo i) 2 R W5

YT ) 4 B IR T J2 Kendall tau-b AH & 53
Br, 455 B, P<0. 01, Kendall” s tau-b = 0. 381 (%
5 0) ,BHHTE STC H IR 507 4G 55 IR A
JEA G, ULEH STC IR I 18] 5 40 4 B I 4503 4 52
FEXRR, AL EA R %m R, &2t —5
2408

*£8 WMBRBEHES STCHERERESHER

HTEK tau_b

LESE VAR STC g R
HEEETES B
IR KL 1. 000 L3817
BEECUR) . 000
N 105 105

oo MDEMETE 0.01 B2 (R .
3 g

1) AHF5E I X e LRI R AL BE U1 98 Ak R AL
S A3 HT I 00 S0 BT, U0 BH A2 I 28 43 A 9 1T g
FHF AR R Y B (8] 52 i 22 R IZ i 58 b
FEFAE S ML M, v S B HL LRI I 9%
B EE F TR, 0 A A L S A LA UL
TR G AT Ak | 8 3 6 R 0 B S 3L A1 U ASE 41
HLEE VI B[R] 52 0 22 25 19 =AY

2) AWFSTIE T A330 STC A320 7R HIHFSY,
SE A2 I 245 B A 119 2 38 B BE T 4 A T 1) Tl
b, 3 3 7 A A vl B A AL RS ROLAIL B 1 s ] 52
PR Z R H BRIV

3) ANHFSE AT Ak 25 X 4% o0 T vk G
TR EAT I, A I L i — 25 T R S HL ARSI K,
YIAE TR I 26 B8 00 3238, 45 G At S 4 o0 i 42
P TE 25 R R AL A T AR

S

[ 1] HECRM, B e Renl A4 B 74
R BEATE BTGB 0 [)]. 2B
%-,2009( 14) :44-45.

[2] X FRETATEIHINTEGE SWOT 4387 5 X5 5 o
FE[D]. dtst. S5 EBE, 2014 39-40.

[ 3] International Civil Aviation Organization(ICAO). Manu-
al of evidence-based training; Doc 9995-AN/497 [ S].

[S. 1L]:
2013.

[ 4] MR, KL, =0, 55, RATECE 28X 223 T
SRS SEARLT]. BN, 2021(1) : 9-15.

[ 5] Civil Aviation Administration. Alternative training and
qualification programme ( ATQP) [ S]. UK. CAA
Standards, 2013.

[ 6] ERFMZRE. 466 & L SRR FNE A HL
BA %47 : AC-121-FS-2019-25R1[S]. dbat. fEEH
i zs B RATARMER], 2019.

(7] PEEAMZ R AT O S .
CCAR-142[ S]. dbnt. i RAM = R AT 4 ifE
A, 2004.

[ 8] Airbus. Cost-saving and better training due to A350
XWB commonality [ N ].
Flight Airworthiness Support Technology ( FAST ),
2013-06.

[ 9] Airbus. A330neo cockpit - Commonality with A350 inno-
vations [ EB/OL ]. (2021-11-2) [ 2023-5-17 ]. https://

www. airbus. com/en/products-services/commercial-air-

International Civil Aviation Organization,

Airbus Technical Magazine :

craft/ wide-body-aircraft/a330neo-cockpit-commonality-
with-a350.

[10] NEVILLE R, DEY M. Innovative 787 flight deck de-
signed for efficiency, comfort, and commonality [ EB/
OL]. Shannon Myers, 2012. [ 2023-5-17]. https://
www. boeing. com/ commercial/aeromagazine/ articles/
2012_ql/3/.

[11] DEBBY A. Similarities between 777, 787 help airlines,
passengers and Boeing [ EB/OL . (2005-09) [ 2023-5-
17 1. https://www. boeing. com/news/ frontiers/ archive/
2005/ september/i_cal. html.

[12] X%, AP M), JEat: Aoz 3ok
AL, 2004 125-126.

[13] MR I RAFSE 8 FHGE 3T 204 7 1« SPSS 52 491 i
[M]. dEst. BlogHifREL, 2020 56-57.

fEEEN

BIEEE 5, M, ERARG 0 KATE A, E-mail: dick-
y21@ aliyun. com

BsF B ,E, IRF, TRMAT . BREAARE
X3t 5 38 4E . E-mail; yangpengyu@ comac. cc

BtE X, #Md+, TEHET & CTINHRET L, E-
mail ; qsyxxy@ 163. com

ERE L ML, AR, TS EAMIH, E-

mail; wanglijing@ buaa. edu. cn

151



IV IS B 150 1)

The influencing factors of simulation machine training
based on social network analysis method

YANG Yanyan' YANG Pengyu’ QU Shiying' WANG Lijing’

(1. Shanghai Aircraft Customer Service Co. , Ltd, Shanghai 200241, China;
2. Shanghai Aircraft Design and Research Institute, Shanghai 201210, China;
3. BeiHang University, Beijing 100191, China)

Abstract: The duration of transition simulator training is one of the important reference information for airlines to
purchase new aircraft. Understanding the factors that affect the duration of transition simulator training can help air-
craft designers to carry out more targeted design and development. In the absence of relevant research at present,
this study identifies and proposes the possibility of applying social network analysis method to explore the factors
that affect the duration of transition simulator training through analysis of transition simulator training data, based on
data construction and relationship analysis. In the final stage of the research, we verify the feasibility of social net-
work analysis method to explore the factors that affect the duration of transition simulator training, taking the exam-
ple of Airbus A330 to Airbus A320 simulator training subjects. By analyzing various factors, researchers can gain a
better understanding of the changes and influencing factors of training duration for transition simulators. This study
provides a methodological foundation for future research. Through further research and exploration, the various in-
fluencing factors on training duration for transition simulators can be deeply explored and analyzed and more com-
prehensive and accurate information can be provided for airlines and aircraft designers to support decision-making in
aircraft purchase and training. This is of great significance for the development of the aviation industry and the im-
provement of flight safety.

Keywords : social network analysis; transition simulator training; pilots training duration; influencing factors
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