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SXRFRBERENARE K

BECCFHALE W IRALA F.E OB EET

GHEIL R E AR R 2 [H G S 2, @ EREA L, Wi B2 066004)

WEAMAGEFREXA TR ENKARCF X EM. 2 FARE TR TR EHAKEN
THBEX, HAxBi s EMTRE P EEZ, ABRERE LEHEMTE - L8 E X R # & 4
FaEFRENFZER, Ak, XEF 650 mm i 2 AE T ENT R T %Mk %: &it
ZETEHRNEW, FAVENGERRH#ATT TAME, UWH R EREZE TR THIEN T
BRER, ERTRZ-ZHEAREE BB EERAG A RAE, FUEUERRET =0 B
B#G, eI BNSET R, RETENATBES ARSI, RET —£2HWAR
EHEFHAGENE S RAEHB, SATENFERS BE MR EHFEANLIHRXE BF K
A W T - -4 % (proportional-integral-derivative, PID ) & & 4% 4|
ZORBFEEERMEN R, SR THEEABEELTEN . AT T 6 REE - JE A #h
BE-DEXFHE HATTEARTIAARGALN ERAM T ETEAR. 21K, Kt
F+ % J5 B9 E 7= 650 mm fr 1% < W WEHLEE 4% LI E A 15 GPa i Z 2000 C U E &4 T K &EAR
A, WK HIESE T B RNl TUE ALY B R A

KW AW EN; R MmE; BEEF; NER P MEEAEE; AEEKERE

PB4 25:0521.3;0521.2 MERAR ARG A

] 77 7S T T Hs AL A 905 P S 0 & 20 22 60 ARARHT o 7R G2 T, A WA s TR S R AR e 36
FE . ARG DR BE R ZZW . FITHERA A B AR ZW, T E T 1963 4F )5 3 A& & RIA B, H
R PN s et s L B I AT 5% T 2 Sk, % T B o SRR HLARAE 25 I S D R 2 5, e X 1965 4 i U /e 5 1 R
BUARAIE 5% BT AF o+ 1 5 BB XS T TR AL . 17 7S T T PR AL SR FH 6 AN 5 & 4 Tk, A AH B 3 711
6 /™7 1) [) 25 % e A Bk R 8 4, 3 o 3ol 9K B, B0 R 3k I 77, B T 58 4 A [R) 7 )y A T 00 R L
M)A EREARME ), a8, B oS R SE B AT 9. FE A Jy 1T 53 R AL BT HE 04X
6 MN; # 20 {22\ JLHAEARE A & B 8. 10, 12 MN 25 2415 #E A 21 42 )5, 30, 40 MN RS2
TR & R RN s HRT, Tolk B WAL T 35 40~60 MN, f5 K BAGTHE /78 100 MNUO 75 #5246 J7 i,
i i W) 0 Bl R B E L B R T R BRI, B A0 1 U B AT 45 & 45  (programmable logic controller, PLC)
5l BB A vh W g, SCEL T TR L GRE L R AY H Sh G FR AR AR E L DR R R . R, A
BRI 15~20 mm Z 4P K F] 50~ 60 mm H 2 H K, R4 R =8 WL R T 250 78
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Pr, A FERCRIE S TR . Sl B4R R R, R AE R 1 IR R LI, hE B R K A Rk
7= AR 7R 4 WA R 200 /250 RE, 5 SRR 90% LA BT, 7E 5~6 GPa, 1300~1500 C &
B TN, S AR A A 0 R IR BRI T2, nl RS 7 s DOREL SR B R 3] 15 o ST PR B 1)
R TZ T AR AR OR B AR T 4. A, ST LA SCHE T 4 NI
Rt EEREIT TR T ACS B, 85 BA R IR REAR, VERE AW T, 1k 3 AR ) 5
Proe LA m e s 3 A

55 B R BsF, [ 7= 7S 1T ML A7 PR 3K B D B A 4 TOU At i R A PR %) 0L 1 2, AR T HE Y
A BUEE R 45 B AR B e DX TR0, M DA B v g L I B T TR S R AR TR, 24 T AR A i I
JE 25 AT X 07 R A A4 R A R . B Al B BR EHRGE T 2 R OAS [ A Y R AR R R L e ke
‘B . FE[E Rockland Research 28 F) A= ;= ) T25 i — 2% Jin He 2% i 2 PR 0K s — S e s, B 6 1 n gk =
i 8 4~ WC B i & 4 41 A — 08 JRE A B (2-6-8 k), I 288 & AU 71 30 GPa, i 2000 °C LU
b 15[ Voggenreiter 23 7] BT T = 32 PUAE 28 XUEAAR K AR FUEHL (A 1000 T, 2000 T F1 5000 T)
KB 7S BL e R g, b R % 75 A% TR R 48 LUBE 2ok FE T Th i 6 /> T L 3K 3 — 20 s ToURE , 3 1 4%
TG E AT 6 A WC 034 A He (6-8 T 6-6 ik ), PR HL = kG 32 0% [0 il om 28 A0 v 32 A 1) A 45
il, FEML AT K 2 20 GPa, 2000 C Dh B Ry EF&MF. HARZ:H Kawai G 56118 T 2660 %18k
2 1R 2 & (Kawai-type press) , Fl FH 22 PR IE A5 5 6 4 Bili 26 BROE 29 5 e [R5 #E 1, RS 7 30 KRE S AR
WA 10~25 GPa I JE S0, FEG il RSE 7, 1R FEAILIE — 191 40 iz A B =7 1 10 AL 8+
KA B AR . LAAS T 4 R 09 R T25 B8 g R A 0 4 K AR i 45 M ST T A AL
(nt-cBN) "2V A1 4 NIl A1 (nt-diamond) U'*) SRy f61], A i P93 359 3 A7 A LA /0N HL iy % B2 i 28 20 2, L
nt-cBN f{) 344 25 54 JE B AL 24 3.8 nm, 4 [C A 3 72555 108 GPa, ik 3] 6 3588 1o 80 5 4 WA 100 B 13 (R 90
PR B AN [\, 4E G A B 60~ 120 GPa), Wi 24 )P & ik 12.7 MPa-m'?, 2 iR AL R EE 290 1294 C;
nt-diamond [ °F 122 fH R 298 5 nm, 4k [ & 3k 200 GPa, & KR & NI 2 £, W@k
9.7~14.8 MPa-m'?, 4 AL IR EE /535 1056 °Co SR, 2 FPAE S AY B K AN ) 2 mm, JE 2K
0.5 mm. Z¢ [ ] A1, 3k e 25 FAR BEA% S0 BB /35 1 A B 0, EIAS R ko bl LA Ok B U RSE AR AR
it 1] W 3ty £ A2 T 300 R RS B L 8 PR AR o M A5 SR AU 5T, 1 A Tl R Tl R R R AR e b 1 o

WEAER, AR FE AT — B T8 KR & B B IR R SR . 2008 45, D)1 K27 B vifs Ja 24
P2 AN R e T e 7 e S T R ALY g 6-8 AU R IR RS B R . %3
FELHEFI 7S T8 TR AL = 2 R 1 5K 3 — G 3 e B oT, DT 2 B L sl A T Ak 2-6-8 T ke v i T
T 1) 7 T TOU2G 4505 R ) R SR 40 R, LR T & AR CR 20 MR & 1) 2.5 500, i R 36/20 412%, i3k B 1E
6x25 MN ST ML 52T 15 GPa, 2000 °C Y 55048, G RS BLAR AT 3K 11 mm™ . )5, A
IAHE— 25 B 1R R RS 5 4 WA - T 4 02 AR Bl 2 B A B 1 3 #2728 35 GPa LA 11717,
AR R T R R R R ARl . H AR B KA Trifune SR F 2013 AE I K
TR AR = R 2% BOTCHAN-6000, 23 E 2 — G 4HA 6000 t(60 MN) il 6E /1 1Y Kawai #!
2-6-8 BUfNAR R ML, 1 2 AL G B A4 40 oK 2R it 4 WAy 1) T4 A v 2 38 AT 3K 10 mms,

[l PR b 2 1 04 8 1o R 150 4 240 R FH 22 0 e 2, A G J R A i R T e 2 A2 1 D0 T 60 77 7 T T
BL, BRI, HAZ D AR U2t S5 | A8 =R H A B A B r 28 W . v PR A 2 TR L 22 B[R] 45 45 1l
LRG0 AR AR RN & AR ZE W P2, SRy S B o e ) R R P 2 D10 23 ORI g DA
650 mm {4275 1 BUEAL (LT @ FR 650 FEAL) R A, it IF 5 & 287 6-8 Bk iy s R He AR . 78 [
RS TR HL R s R S5 40 i Sty b, AR AL EE A e 06 75X . SEENG . JRAR 3, R Sk V5 B 3
X ML T i 2 42 1) A0 7 27 7 Aot = AR B AN RS20, DB/ NILER VR Sl AR TE | 38 v b v A 3 R0 12 ok )
JE 3 A5 WO FEALTT J& 3R G0tk it s 53 Ak, o S s W ol s sl FE MGz 4 7R A BCR AR IR I B s , 4 3
— BB R AR IR T 5 A g et XEAE T G E 9 5 T B EATRR AE , IF DA K S K R
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st WA R A 5 JCA 91, A 612 T O T AR P A s R s SRR T AT e S R A, A
T A2 o i 7 S AT B

1 ZRmEEELIEE

650 He AL 32 L 18 [] BRGNS B A =, FEALZR R AR | g or 7 3K R R R I LA R T
X7 1) A 247 il A0 g 2 SRRk e 20 oK o R e 6 7S T ML A 28 3RO HhoRg B | IR [R) 45 FE RN
R TR TR T R R S SR R T RO W 2 A BESR  ARBIF Y AR N BAE L 650 FRAIL FE AR5 A K D BE Y FE Atk b X
FEMLHATUEAL T B 5, 380 T B IH R G0 1 RUT 38 20 4, B 50 38 08 B8 T AL Ak o 28 22 5 925 1l 3R
4c, IR ED 207 MR EhAE S 25097, JRI—E UL Tl it AL 0 i 28 IS R S R 4, i
2 JER W 2% 5 8 Y AT LAY, S22 3025 S 80 % G 5FR ) 9 SE R W 5 A AR SRR, DA
S FEhl, B SEHLALARTE A AME | T EDRS 25 0 L SRR R0 R R A | R R R 4 M EAE L 2R
AR R IF ek, 45 AT B0 ST A SR — PR A TR T B B, AR — 1 43 A SR TR IR TAE
1.1 HREHMESETAE

Bl 77 7S 1 TR AL =ML 6 ANE0BE B2 AR, BB 9 2 1Al ok FH o 8 B U a e e . W T
X, AN E RS TR LA A 5 R EE R T A T B 0.1~0.3 mm, B4k, 78 m#ad 72 v, S R n e 4 &
Fiti 25 001 76K 268 407 A B4 I T AN B RS R L 249 RIS B 70 MPa L BB, HOE AR R 2 s 1.5 mm, SFEE N
RG] & G A A O, SO AL R IRIR, JOIE R AT S0 o Sy ke e B R R Y B A R (D
AR, A 5T R T BN A, TE R TSRS B R LA R BR . [EIRE, W T R AL AR B
A B TR AT AR B, 38 o 18 T LW AR A0 B R R M N 2t A v B TR Y s AR IR
1.1.1 EfiHMMNNFERHESME

R S AR TR BN S B TG YR X AR
R A HE T A 2 AR AR /N T kb ek ] Y B 42
FAE, 3% 1) 2 fioh 0 5 B T 0 B T IR 44 T EE 4R
HE N, 4l A AT R A e 2o VR R Y0 R )
Vs S E, AT A AT . 1 S s
SRR B o B A BT R /N AR T,
AV AR T T BRI L AT 29 3R, i 2R
A R sh S ah T R A 3k, VAL T
W BCRE 22 0 00 TR X RS BlE T IR AL, A
MRAS L BR T A% 48 B A B A L A R B . SR
WM, AETRALIE PR IR PR BE T, B el e T -5 B e 2 £
BE IR AZ AC AR RN 7, 7 AR SO AR X2 3, TS| A
T Sl TR Al sl B A0, o A T A 2 B, AT R
BRI, AE BB R RS I A TR 7, AT LAAR G Ml i e 3 — [m) A, BR324 THE 2 100 MPa,
TEZAN FR 2 a7 T BCHE 92 2 A e RS B 9k, T 6 i 2 Bl 1) P A R B — 20 R ACHESL, SEE A
fio A < PR EIBRE 10, BT A SRR ok ) B a0, T AN 2 37 BIVRA atl, ahb s o) ] S R A A
. AR AR, AR IS SR R b T K i A R R RSO BRSNS R A Bl
112 #lZEsa MR T A2

0 Tl e R T s e R Y S A P TR B B A B R) R, AR B ARAE o Rty R AT R A
PRERPEAS T, S B0 B0 ) 77 A R AL, IR e L6 TR o S b, AR A S T A Al T, E— 2 XL
PRSP IR AR AT T i W S5 M o A e AL Y S 5 G B W B Y AL B AR B T R R B RS AR SRR
Jit o A A 0K T 0 [T B R 20 WAL A AR . SEIECHE R B, X R GEIHE T2 70 MPa B, 4561 [

1 EgE s R R
Fig. 1 Schematic diagram of the interlocking pin shaft
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LA SR = A il i S B AR i 22 5%, ANl B R B I 20 0.91~1.78 mm. #& I, AN
582K HIHTGT A5 B8 T2 SR W, BIAE He ML 2s 48000 eh B B, 990 9 1 25 Y T 1) E A o7 6, 1 B3 PR i 22 1 A
FEUM AT TR A XS PR 2, SRR ELZE B bR TAE 7 R s s IC F AR JUr ot o B ey il DL 25 4
2 TR ) TR AL 55 55 U g 3 B 32 4 s T R, S 300 i R ol o RS 9 JC VR PR R 5 BILAR IR A2 il A M2 I i
2 A T AR B, PRUE S BOM BT Ze sh A8 X v 38 43 i DA 422755 5 S5 AR 45 4 7
A2 TR ASIE, #4 BBUZ HALIEXS Hh R AR & o

2 LR LA AR 45, DN AL 7R 2845 44 2 T8I A i RS B X b B4 T AR e L nTEE MO MLAR L Al . LR
bV SR T BRI K S AR AR L 5 RS Y TS A 6 A kL %) i A R R TR B AR A DR HEAE T R (1 LA
IN2EN, R JE LM GRS 2 B 7 AR 7] 25 70 W SRR 18 o T e A s sl AR A T PR AL TR R iz Bl A
1.2 HEBEMNPERERGEZES

650 JEHLIE ML F BR A2 T 6 5 A7, ST 202 1R 22 29 0.2 mm; 2 R T R, 6 ANl a9 0z
MERZH 1 mm. bR w22 BE I T T2 WO, B A S R BOUE Z WC R AL E AW A, T
R 1 WA, BRI G R R A RE S . BT XEZ R, AR S0 TR G B TR R 2 AN RS 43 1 St
PR, B bR 0 ORAE S5 A BT, THED 25 206 A0 BE 15 il 7£+0.05 mm AN, BARE SRt 2 i ip ¢
PREF 6 AT ET W) 46 ) ¥4
1.2.1 HELHE 2 B G043 6

(1) TGRS i DU

BEAR AL R A OCARME B2 2 A, T 6 /N ML 3 38 -5 B0 % 22 1) 4 Sl 2 266 — 3¢ B 4 A Aor
AL A RN K IR A R A R, B AR 0~ 10 mm, [ AKE B 5 um) , 1% 8 L2k K v [f 2 Tl -
ARG o a5 o (RS AR 5 4 22 0 OKR G R0 B2 A sl B R AR R, 088 5 1R J0 A5 5 A9 Rl 3 A 32— 3,
PRAE T AL 5 He 7 28 4k B4 i 0 0

(2) FEAILZS Blm] 20 Xt rh

R EAL VRS 6 09 &2 2, B T L L 28 3 AN TR I e L, 1T L A, b 3 AN e R B
o 2 MG 78 25 0] _EAH B IEAS A0 A, CRIEAE BT 20 22 /04 3 4 AR Sk 1w v T 09 07 Bk B BE, S iRk
THIGT 9 i 3 4t s () B, b O 22 6T (W) I 5 Bl I A ARl G o

T AT A 2 AT R 2 BRI T AN [m] 1 25 S O3 Ry 3 A 2 B B A R PR i 25 B B ST, KR
it U, L BhEL ST IR AL B, T GT 45 B BE 20 R 3 mm/s, WEE R T RML TAERCR; A R
FE =S B AR B 4.00 mm B, [ 20 Y] 46 2 065 1 3 B B S2, 8 FH /NG AL I, v T 2E 25 R 29 R 0.2 mm/s;
s B HE R B ARALE 0.5 mm B, 1 2l )4 2 88 18 o 18 3 i B S3, PR/ DN E AL, IF R A R JE 1Y
Fe A5 - B 43134 43 (proportional-integral-derivative, PID ) 4 % 44 il , 71T i ~F- ¥ 18 3 3 5 294 0.01 mm/s. &
S [F 2010 sk i 21 60 88, I DA R B e o SEUe 45 SRR W, 2% Tl T A B 28 A0 i 22 #5 H1 #E+0.05 mm L)
VA, T A o B e — 3, kSR T R G T o
122 RERGEZEH

(1) % B PUAME: 595 He 10

TEAR He S0 W AT %) 32K B B, 3080 8 7 T (R T 9 A T T T e, M B S B i B 25 R |
AL I A 25 o I ESE, FE R 32 16 DG BT, AR TR T ) A8 16 R B0HE 6 N RT 1Y R U R R O 2
PRAIE S5 22 [F) 20 78 W I 4% 6 W0 46 2548 0 — B0k

(2) [FIET e 4 535 L5 il B 1

2 g5 th T B0 JE R ALY T B L L B8] 1R R R D A R A B ) AR B . R R R
2~4 MPa, FEFF UG5, /N 25 0 Tl 28 LU 90 05 U I A e A5 Tl i £ o % LR A9 1) (8T 2(b)) >R EE 451
FL 6 2 0K 0 RS 5 A, MR I A %) PR 5 % A T A A B, DT S BT O A Y TC g L A B A
L 5] ) PR 0 368 85 F LGB R A . RRES | IR AL B, e PR, HORME EE AT . BEJS HE R IR AE A A B Y
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SFARBIELGL, WA 2(c) B G —F AU R 7300, Ho o gt h 24~ BAe M A L A7
Pt — B A 28 BT 2 A A IR () — AR PR Al A il ol TRD 2D SRR /N IR A 2 00y 6 B A AR AR
IrBITEA 6 ASMGL, PR B 6 A~ il T A5 f i, b S A Tl BT AR E PSS o NGL T 2 BT S R
w2 e AR AR AL, () I B 5 3 R U 2 5 M 0L i A 3 Sl B 7, T PR ER 2 R WA R 1Y) 2 T O A
Mo i, 39520 DA e 0 A I R A (0 B8 e, — LAl 22 8 ) BB (0.05 mm) , RGEKE A 3 RABF AL
HEe, I, 5 R R LT R AR IE 6 NI ELHELS 1 [F 2Dk o (B — BRI, [F 2B G ML T 1,
AR R, PR, AR P R i A A e

[4

5
k=]
g
>
O
P . In1 ensifier N
roportiona —r
| ! | ! | valve
i ] I ‘ Tessure
2 L_‘ \ con(tlroll
3 - modulg
L =]
@ Synchronizing cylinder [¢==

2 IR () W, (b) [F2EGL, (o) HLpE
Fig.2 Schematic diagram of the oil circuit: (a) hydraulic oil circuit; (b) synchronizing cylinder; (c) proportional valve

2008 e IR VR 28 e, A B 7 A 1R P ] 200 R A ke 42 o) T 9ol i, 9ol 4R R e R 0 A7 1) 2 A% G E T A
0.05 mm, A T HEALAAE B B4 22 (1 mm) o [RI0, FE9 B BOM G Y He ) 22 (8 1R 242 il 7% 0.1 MPa LU
W & IMELFEMEE RS Y ALRS 5 M AR R, Sy J5 S8 i R B i 1 38— a1
1.3 BeERBEEEE

FER B B RS [ AP GRLR AR, 6 ANl i Ll R BRI, JE T2y 3 MPa 1Yl HLA4%
TR g XA, KR 5 B B e /4R 28aed i ) R S 3 ok L) R A R A T RS AR R . T
JEad AR b, ZR G AR B E A T 48 1 3 N I8 E 5] I T B2, Y0P i 2 L 091 IR A Pl 4 i 3 5 1 T 8%
AL, WA BE R A MG . THEEAR N AR — 1T /N 42 1 5 — 8 e T LU 314 0 B — 1 TR A — L
18— 6L

W T I B, L £ Rl S5z v 42 ) 0 S 9t o, ol 9 8- 3 DT GRE 4050 TR g 2 vl A o 4 T R SR TR 0 S
i PID 952 A 4 i I 3 B it 4 LU A9 A O 88 B A, o 2R 8 DR DT TR A O B 5 4 I 1 0 9 ~F- 28 (B
VB2 B st 64T PID (o], &M RT R47 P A2 AL SR AN R &R, ORAIE TR 3 50K B o e () 20 OR 4P 5 T
2R 0 30 4R T g 55~ R4 (R A i 22 o BRI, 2R G BT R TR S 4, R L I 1Y 9K 24 T A g
22 BATWCS, WIS 1A F AR R, S BT e Ml R 2 m] 5 . B2, 92 T IR ML/ TR 8 R TR 0~
0.50 MPa/s i [l A 2 22 T 3, SR 3 1 e T 00T s 10 /B T s AR K
14 HERELBEEFREZE

B P 1) B 0 2B TR 0 T ST AL, 5 Ik R R ST O SR S, A v (R S 5
R AT R SRR o B A5 S ) AR G A BB A T2 1 R o Ry 52 B SR AR | s g SR AR T A 47 o) A B
3ADIIRESATT, AR 22 R A0 B IR, Pl ST AT L UL 55, TR RSB R e — 8 T U R AR AR
J7 B R T < E A DR+ A AT ER 00 40 A U AL 67 B 4 R RS AL R | B )46 A ) 20 e 3
AL ER A AR R P e A XA B 23 ) PA T R D A B 1 S B P A, PR G — R 0.1 s, BEER M £
R [F) 2P AT B
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B3 45 T g 650 ALY B R 88 S W = il FE . AR P 44 FIRE: TR
o T ORIE L S, ARSI N7 A PR PR S DR A . IRTORS 2% B A7 45 T AR Ry ST 2P R
BRI ST B AT, S8 UM G B2 O AR S E R T, RS H hik A RIS AR . RS R AL
B 5 9 FRAEAELIDE A 0 - o T 35 o 2 i 0 L S YO 7 5 A SRR R 2E, XS R T B R B H AR
W E G VAT, RIEFHRES G, Fah i AE 5. D)4t # b, 5 i it b ok P ad o 58
T, BV bR A 3 o) A 0 R T R A AT — DR S AT A5 L, AT 3k G B 48] 1 R I B R ) YRR e
o PR BE AR AT B (4R B FAH R B 85, R RE P HE IC T H 28 e Rk O ) A5 B /A 7= 1Y 6 2k 4
B4 DAQ6510 i R AEFNIC R R RG, LRG0T X 50 Hz WY HIRZ AT 2 5x107* A At PR 2k ] 10
oY 8.3 s M & .

| RENBIERERS

Esmmryn B
Current Time Elapsed Time . Heated Time  |-0.000142 |0792

14115 | 00:0049 or | ®xms | memEsa| | gzmes | | Heat ofr [00:00:00 [IEEEE

TFHL 12.8987 |[B4T EEL 3.7426 | TEL -0.064 |[SEL EE -0.011
AT 245357 g L &L 0.055 |AiT
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Fig. 3 Data acquisition and monitoring program for the 650 mm cubic press
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Precision Modification of a Two-Stage Pressure Boosting System on a Domestic
Cubic Press and Synthesized of Nano-Polycrystalline Diamond

LI Hefei, YU Dongli, CHEN Shuai, GUO Xiaogang, SHU Yu, WANG Lin, GAO Yufei

(Center for High Pressure Science (CHiPS), State Key Laboratory of Metastable Materials Science and Technology,
Yanshan University, Qinhuangdao 066004, Hebei, China)

Abstract: The traditional domestic hinge-type cubic presses are typically operated using limit switch for
positioning, fully-open rapid hydraulic oil filling, and fixed-rate pressurization/depressurization modes. Such
configurations are limited by poor six-cylinders positioning accuracy and hydraulic filling synchronization,
and the pressurization and depressurization rates fail to meet the stringent requirements of ultra-high two-
stage pressurization for eccentric load control and mechanical stability. In this study, systematic modification
and upgrade were implemented on a domestic cubic press with 650 mm cylinders. To suppress or eliminate
the floating and deformation of the frame under overpressure conditions, self-locking pin shaft was designed
and assembled, and pre-compensation for frame deformation under high pressure was performed. In addition,
aim at improving alignment accuracy and hydraulic filling synchronization, a dual-pump multi-mode
hydraulic circuit and an equal-volume cylinder oil-filling process were built. Furthermore, a three-stage
feeding method combined with an independent displacement action mode was innovatively proposed. A
closed-loop control program was developed to operate in parallel with the original press control system,
enabling the real-time acquisition, synchronous monitoring, and closed-loop adjustment of data sets
including press operational status, oil pressure, and heating temperature. Additionally, a strategy combining
proportional-integral-derivative (PID) control with precision pressure-control module components was
proposed to achieve ultra-slow pressurization and depressurization. The correlation between synthesis
chamber pressure and oil pressure, and the correlation between heating temperature and power were
experimentally calibrated. Furthermore, the high-temperature and high-pressure (HTHP) synthesis of
centimeter-sized nano-polycrystalline diamond bulk specimen was conducted. The results indicate that the
optimized and upgraded domestic 650 mm cubic press is capable of synthesis large-volume samples at
15 GPa and over 2000 °C, which significantly expands the application area of domestic cubic presses.
Keywords: cubic press; two-stage pressure boosting; precision control; six-cylinder synchronization;

ultraslow pressurization/depressurization; large-volume static high pressure
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