Wak W1 75 8] B % % iR Vol. 4, No.1
1984 %£ 1 A CHINESE JOURNAL OF SPACE SCIENCE Jan., 1984

AT = 255 ¢ hnik BE B9 F iz

WeEs Mt BER OEAK

(MR E ¥ TR

| B

iR RFE R KR, W BE TR SRR R A, T XA 2R e i AR
BN, EARBELHL L, EFAN °HET, +ARBENTFFERAERZTEREN N
+4Gx, +6Gx 1 +56x, FEFMHRIEA 150 PH=ZHMEEEM. LRPIERTHAE
Bae I Do BN A PR UL B AR IR A O s S AT RN IR T SR R AR L. 45
RE, HRENENRERRIFN, ABRAREALTERREERZAZFHHZT L
RERE R RIER.

Tl

—. 4l

S KB B R R T 200—250 AHEE F YT, BEAE AL 8 AH /B
IR, R E ALY 828G B A RIS, A, 7 AME YN UARRLEERT
Hink,

R RS B B N 4 R FILAE AL 1L s Ve A R R K
2.5 — IR B I BB/ 5 3 B0 130 BRI ISR B 9 W N R BB,

st T3 2 B BT SRR B L WK R S T 22 3 AR B A AR TR T B T/ s & S
B, R EREERA LR 2 B B R DAL RO, 2 BRI, R I BR E A
MO S A R R F (B +Gx (BB, 2 =t R .

FTEMARIIFHIERRAE R, |

VR W7

LU & | —RRBAKELYL ¥R 6 K. REREFEH (o) H15°, K5
SRTFIe X 110° BUEE SR, SR LA LA ARNEARER RS, 2, BRLFAEKX
F PASa ML FABIIRMY—F.

LI RN 10 4 18—23 FEEFE, L LMEREAEDERF.

B ROV T R0 -, B0 +Gx, IR A0 =g (1) F—
MU +4Gx, B RIEE A +6Gx, HEZHIEE XN +56x, FRIEMRREA 150 #, M

AT 1983 42 8 F 19 HUgE],



52 = | OB ¥ ¥ i %

Bl — A B T — 2R R IR (1408 10 B, B — R EF R A KT 16/20sec, FHEER
KT 1G/2sec.

WEEHERRA 1. EXEH: SFRES

Rt , LB 250, BURE R Bz 5 2. R03E

BRe D (HE-BESBE), b8 E (g

. . — ), MRHE (EE R ERERBE

0 100200 300 400 500y p, T, WUEOBEBEEY)  BEPE B O

I B 1 (g)

frARIRICE) sk BEL S 0 S R B 5 0 2h)
CE SOEEEARRRE ABRPR (ARSI E). B KkE
Fig. 1 Three stage acceleration profile ?ﬁiﬂi,%%ﬁﬁﬂﬁ—*?&ﬁﬁ?ﬂtﬁﬂhfﬂﬁﬂ%

B & DURIEDG 50mm/sec FUEE LT 10 B4, HEIHIHLL Smm/sec RUEEESIC
x.

ATRIELRIRS ERA QRN T @R ZN AR SNERRE, RO
REATT D DR RN, AR TRIENES, DRIEXRASBRENIS AR
WERKAMLEZEE., EXRIBH, wRFAFHIOGEKRT 160 & /min B/ 50 &/
min BRATAHEHIRTMCSE 8 WRDL b/ £ TR BB AR R D 2 S SRR AR R E L 4 1k

LRZH: F-ABRECR O LBERER, E—REBEH L AR . 2 ER
PR BUD AR = Rl R h E— R R R, B0 S5 i R R, A
BRCR. FERIERALR. ZRERARAD TR, |

E.E RS R

— MR 2L | |
AL R, A=K +Cx Mk LA ER CRATR AR B KRN, 10 48
RELHFT 30 KX, LWMABT . KIS HREBIMRALE S, A 7 48K
HELRLEERERB LT —4RE. BORRETRRIGLED, XPRA LY

®1 #ZE+Gx SRR EERT . WAEH TSR

BB g R R Wi RTEE R BL X ©
RX K BEES 2”h x BELR

BRX % PIRT R Bh x BELE

X% PIET R ®"h x RRELE

BXX AETHBR ®'h x BELE TEEAEILR
EXX REIES ®h x T TBRAEIIR
EXX © PR TR ®Ah x BELE THENA IR
XX PR TR %A %z RELR

FEXX IR T HR ®”h x BEXR

EXX PR T R ®”hH x BELE

ExX BEIED ® xE E TN EEILR




1 WESE: AR =R MEER R R 53

B, REEEINEEELENE. KBoBA B REREE 7,88 BAREERAR, £
B HLABIRERR , KBS MIRE REBE L&, o FR, HOEELEHS T
B BRE—BNEGIIEE., B2, 10 ZRIRAEREER FYN, RIFWBHEZ+6x =%
2 TRH R RE R GE 1.

AR BRI AL

E=%+GxE K HAERAT, iR B S MERBROEMBRRANMRER SR AR, H
EARNBLEHRE—B,— BB EAREERZ N AR LW = 5@ i & DRI,

Bl 2410 aBAEE=R+Gx HILIEAT, DEFHERNE/IE. MPFILE
BL,EHEERT,, DERLEAI RENS EEWEERK, KKTE 65—85 &K /min #
HWEAN,HEEHE GENMESMSEMYBEYE, YEOIEER, LDRRERESRITTR
K¥E. ARMEIETMER, ZAT=ZHARLERNER, E—FFRBRIHLHE
BEE GEMNITEMmMM, AE =AM RN, BETXHRBWAL 6 LHIAE. -8/
RUZHAALEBTHMARAE , BN LRI BORERE-TERENKEL, BT XML
HMPANE 3LHRE. BRE—MEBRIAEBLITHEN LERS, FRPEOERE, I
BTN EMAE MEXEHASBTX—XHNBRAENE 14 (B 3).

Bl42510 ZBIRFE=ZH+Gx fHRERA T LEESIR AN E/LEYE. S452EFH,
REREAKEEZHEmME, B +6x (EHTmEE,FEHEE GENTE T & /M.
FIF Agress A, SV = — 0.48[ICT] + 0.31[ET] + 16.7 HEH.LER™, ZAL0EHNE
HMEE+Gx fERTHLERX MER VR, mRFINRBED 79ml/ 548, WEBER
B 71—76ml/ FEAEERN. HEHEERLOESHOATE, XRAE=ZH+G6x
HERTE AT LIS o P B B LT REH e miin, BB E O R/ HAENL
(& 2). .

B 5 4+Gx Z&MEMLIERT, PR/KERSIKNES GEMNEMARR. HE

AER S 5000

~.
» - ]
~ n/\ g %
* . ! s 40001120
— T N ~ PH0E F%
' s o
A7 N 7N E 30004100 g
[ ‘//‘ a” I a” \\ -.'E bl
[
2100 5= —rcx M 80
~ l—/ £ AN ﬁ-
g [°Z2: *
¥ %0F TE . _e---° L°L 4
g ‘> ’,‘_5’“" e oL _gq.-0
o0l ° 6 S
J £
.3l
e e R
0 100 200 300 400 500

+Gx fERANA(B)
B2 ZRMEBAE T O, LB, I R A R TR IR R 34

Fig. 2 Changes in heart rate, cardiac output, mean arterial blood pressure and peripheral
vascular resistance under three stage acceleration
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Fig. 4 Changes in the dynamic phases of left ventricle

and stroke volume under three stage acceleration
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Fig., 7 Change in respiratory rate under three stage acceleration
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Human Reactions to Three Stage Launching Acceleration

Xie Bao-sheng Liu Guang-yuan  Cheng Xue-yao  Xue Yue-ying
(Institutc of Space Medico-Engineering)

-

Abstract

Three or two stage acceleration profiles are often encountered by astronauts during
launching of space vehicles. In order to study the effects of this type of acceleration
on human body, ten healthy young subjects were exposed to a three stage accelera-
tion profile on a human centrifuge with a back angle of 15°. The three stages lasted
150 seconds each, with successive peak of 4.6 and 5G respectively,

Electroeardicgram, blood pressure vibro-cardiogram, rheoencephalogram and res-
piration were recorded. Analysis and discussion of change of some important physio-
logical parameters were made. Results showed that subjective feelings of the subjects
were fairly good. Changes of the physiological parameters were within the range of
a compensatory requlation. All subjects tolerated this profile of acceleration suceces-

sively.
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