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37 mm hENESFINEFTEY

Wk HAH BEE THL HEH
(FEZHAFRERRED, BE 621600)

WE SEhPOoBEHEMNA 1995 FERFRAEME BT LR, AITHHERYTERE—E
WEMEE. SHAEMABL -FRERIANBOIARARBASATRRR, REASA
S MEREF 37 mm HEMEBRELAR, RERHARERER ROBHEAETE.
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MOEFECEELR, #—PREBAEE 0 EE BEARHREBFRMLATEO KRR
F, BREAHBN0EOFEENRAMNERYBF.
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Fig.1 Sketch of ram accelerator

H5ERAEFREML, wEMESFNTRA:

1) WROEE BRI, ERAK/ AERER, BRABRKTHEMES 7~8km/s;

2) AN BTMEEFHEERNTVENREBALTRAGE, EHRARK, BA
LBV R—NOmEIE, RTENEETRAS.
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LEMBFRTRLUNTN. B, HRALEBRR/N\BFEMES, XHPHANBEXLATHE
mE (BERBY 3Tmm ORMEMER), FRKFURBERBAFAIRR, BARKEE
% 2.7km/s, IS H B35 20 MPa, B4kE % LE 114~
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Table 1 Worldwide ram accelerator

it- i c Projectile
Country Institution Bore  Exit-velocity Avef'a.gc 2 I lv Renzarks
/mm  @pE /ms~!  acceleration G2 mass /g
i ity of .
University o 38 2700 15000 i5~T5
Washington
UsA Army Research | 1900 8000 4300~4800
Laboratory L
smstitute of | 30 2000 7000
French -German Salut-Louis 90 2000 6000
- Hiroshima 1, 15 1080 - -
University
Tohok
Japan onokt 25 1600 11500 30
University
Saitama 20 _ _ Under
University construction
Korea S.eoul. 22 - - - No acceleration
University
China CARDC 37 1760 12500 100~115

1) All of materials are dated by Nov. 1998; 2) G is acceleration of gravity.

90 FERM, AP OMKEREBAFEERE L4 EMESBRES K H2/0, BIRE
MEETHSHE 1. 1095 FRBEXAFR T EMRBEBENRE, ESCATHEREA
BB EMAR, FEATRAK M EME.

1 Sahehrig 37mm OB PEMES
S|P OTEN 37mm OB EMERHUNTFREAR (0E 2 Fiw), Bp:
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Fig.2 37mm bore ram accelerator system

(1) MBI | BATRE ZTREABRAXAMBERGELEGIHE (M > 2.5). WL
A 55 X 37 W (RERBAE). BAHESEHMR, E 100~115g, WA 3 Frx.

Q) mE®E / BEFFEE HBEELE 25m, METELE 4x24m, ABHY 37mm, 5
#4 100mm.

Q) MENAGRE /M / 4WFRE ZREHBESE. BE / METBRASHE
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Fig.3 Typicai projectile counfiguration
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(4) P RUKET R BRGEHBEEERR, EHERSRLEEERLAR, HEIMA
EMEEDIXFEREASBEITLAERARNESH.

2 37Tmm OFMEMEFELSFIRE

1996 FHIREFBE 37mm OB EMEFLE, WRTE, HEHTT RN EFIRE,
BB BUT R4 K Unstart® Mg AR A K E, T 1996 4 12 AZRTHAK
HEMEE. TERUBESAIAN A —TRERRZR.

2.1 #M A5 Unstart 3%

EMEFFR D4 HHTTRRZBRAAE AR, SEHRAREBEMEE RN
HE AT RS SR, TRME No, Ar ERTRIEHTHAF AR, BNETRE A EMES
BREAFNAKUSLRERNTARTEY, BERERRTE, REMERBETHREHS AR
AR 2SR, HRHRBENEE AMETREZRSE (RIRRPRA CHy, 02, N2
REY) #1TRH; Unstart RIRERAGENRIARBEEN G WERANHA—EE
W (BURR ) 2B AL SR .

WR BB E S AT I Unstart. & 55 i BX —HL % 09 5 B 2 #3764 Ak
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M 4(a) #RWM Unstart B W x 124 B 4(b) #EM Unstart A MK¥L
Fig.4(a) Pressure variation on accelerator Fig.4(b) Projectile velocity variation

tube wall when hot shot unstarts when hot shot unstarts
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2.2 WAMFEHRSIAE

EZESBRTE. BEFPH—FRIBARGBE, BLLHT 37mm 04 K0 #2808
Fuing. RABEKBLERNA S Fx, FTAEHENSEH 3CH, +20; +6.6Ny, FHA 358 m/s,
I ES 3.5MPa, A A DOBEEAS 1060m/s (DA 3.0), #ALH OBBEL KA 1760m/s.
BB mMEARSEOEEEDRNERERNKE, BAHODEESE—PEE.
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{(a) Pressure variation on accelerator tube wall
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Fig.5 Test results when projectile is ram-accelerated

CARDCHS 070, 3.5MPa 3CH, + 203 + 6N,
(b) P BEAE 4L dy %

(b) Projectile velocity variation
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3.2 HHMERHF R
WH Y EARR R WA ENE S AW N, MIMEE S KT B RHRER),
BEX R — MR RER 8. AR EER 187x61 WASAM#, ME 6.

M6 irHREREE
Fig.6 Sketch of computational grid

FIHWA B H¥.

ANBL A& RAHER.

O R & 24k,

YHEZEh: BAKE: ERBAHREE, uw=0,v=0,0T/0n=0,9P/dn = 0;
IEERE: BBAREE, u=uw,v=00T/0n=0,0P/0n =0.

& e WS xTR.

3.3 HEERRLSHT

AR RS CS014 ME—WHTH, ZMWKREN: Tw =2935K, M, = 3.14,
Py = 2.0MPa, Reo, =3.0x 10°. B 7 RAFZ R HEHEBSIORGE HEMHEL, TRZH
UERANTEIMEESmMETRZ (EMGESPERER. SR HEENNERANS
BREEXH, NEPFTERERETEFE=NESEEHED, HERTHRE: HEh8E
FRBAHNNER, MXURROFEYEERWEE—ERE, TAERERS, BR
REFHE=/ g, 5—5H, BTRENFESBRERERD, SEEFETE, Wi
RWEZ R EE R E D ERNEEA.
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(a) Pressure contour (1st- order upwind)
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(b) Pressure contour (2nd-order NND)
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(c) Pressure contour (3rd-order NND)
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Fig.7 Pressure contours with different Fig.8 Comparison between the results

spatial discrete accuracy of test and 2nd-order scheme

4 L5RiE

HEMBSR—-MBEERNBRIES, RABHOEE, KEHMSER TR
R, ERRXIEMERARBOABAARAONANR. URENEHRARRSDHRT X
B, BARKHEREDIA 2.7km/s.

[FFLBHET AN T EANE B EMREE, FLRBAHEME, A EH
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MEZE 1760m/s; EHITRRHTHRR, BIFRT @RI BMEE A H A SR KB EER.

REAWMGFRELIEG—EHR, B0 STIM A K B I F M2 A B TRML N A
HENAEFSHEAREE, WHEERTERELS), RANTRMURERENIZINSE, X
BRBIMNT-SHFIRAAR.
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EXPERIMENTAL TESTS AND NUMERICAL CALCULATIONS
FOR THE 37 mm RAM ACCELERATOR !

Liu Sen Jian Hexiang Bai Zhiyong Ping Xinhong Bu Shaoqing
(China Aerodynamics R. & D. Center, Mianyang, Sichuan 621000, China)

Abstract The first ram accelerator in the country, 37 mm ram accelerator, has been built at
CARDC. In this paper, the working principle and worldwide research situation of ram accelerator
are introduced at first, followed by the description of the main sub-systems of this 37 mm ram
accelerator, typical shot test results, and some pertinent CFD work.
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