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Design of Controlling System for Aerostatic Bearing Performance
Testing Platform Based on AVR

Li Yuntang, Wu Jintian, Liang Hongmin, Zhao Jingyi, Jia Yuning
310018, China)

Abstract; In order to realize automatic detection on the gap height, pressure distribution and load capacity of aerostatic gas bearing, a

(College of Mechanical and Electrical Engineering, China Jiliang University, Hangzhou

measurement and control system has been designed based on single-chip microcomputer. This system adopts ATmegal6L as the core of the
platform motion control and data processing. The system realizes polar coordinate positioning and collects the information about load capaci-
ty, gas film pressure and gap height combined with the software which is designed to control the steering and speed of stepper motors. the

system performs well in human-machine interaction with a LCD and keyboard. The system also can communicate with computer by RS232

and be controlled directly. Comparing the experiment data with simulation, the result shows that, the device and system is feasible.

Keywords: single-chip microcomputer; stepper motor; controlling system; aerostatic bearing

0 3|5

4 A AR R P — 52 FE 9 AU R S W B L A Bl T
I 1 A R0 B S T R B A . R — A TR (9 SR T
PO T RAE I TR RE . R SR R 8 Tl b T H
BV N X SR R B T ROk R AL E
BT A FE 0 T AU Bl 7RG R e L 5 B R i A R R
o SEAUX AREAE T . KBS WIBE. Rai AR R
FE 43 #7245 25 S0 AT K6 DU R0 AW o T S8 P 4 3 A A M B A
WL L R A R A S A W, LT &
5 A R P G 2 R R S A AR 1 S R

RN . ooy AL R %D, )P Khatait™, B2 K.
W 2k 505 4 5 2 5 B T 5 O A A R B S R T
B SR MM B A AT 25 T [ sh R R R . T T 3
RO 69K 2 3 I O RV . MRS, ZEULIERE L. A
SCBEF T T2 R DL e R T R P R R R
G5, TG AR IR AT L R A AR AR ) A A ]
(5 F1 405 . BAF b SEIT B B A

R EHHA:2014 -05-18; f&E HHI:2014 - 07 - 08,

E&WA - FHKARPLFHEA (51275499,

EEBN 2B 4 (1976 -, B IR BB A, T+ 8+ 4%
Uil 32 B A SRS %5 5K ) 5 32 gl 4 i O il BB

1 103 &AM

N T B R AROR S ERES B I i BT TR
ARVEREMET & o W AN 1 BT R . AR R R A DI R
BP0 AR E AL L L, A A e LR S, IR AR L
0 AL X . R 2 T AN [ o 3 e T A SR 0 A5 A [ Az
BUIRAE . JHRE ) 2 38 e AT (0 B8 12 TR iy o L A 0 T Al b )

SRS RE L B S T Iy {4 B 1 R AR R R |
itz
WS rEas [vzz 223
o \ -
WHEAL T
AR
- N
o SRS

%’V 77 %/

S5 HIEIFR

mﬁiﬁ%}h E%\ﬁ;gm/éﬁ&%ﬂ
i

IR B

HEE M B PR S 5 % 42BYGHS402, 2R 77
79520 N« mm, FHiffy 1.8 B2, Bkoh 4ty 25 pm 1) DI AT IR
P R L. B R E AL P R PL AL S M B 42H2PO712A-
G30, EHHHFH 7 000 N« mm, B 1.8 &, WK 1.



e 114 AP a5 P

% 23 &

30, Bkof 24 0. 936 s MBEAITR G XA AL . A F IS m
A7 I g A5 IR B SR B2 YZC-516 [ S B FR I L e,
HRAHEN1.5~2.1 mV/V, & 100 kg, FE 0.3 kg, M
A 1 56 T2 GB-3000A (G) [ 1K JE ) 15 8% 28
Wi N 0.1 9%, WM HTEE 0~1 MPa, &< E— K&
0.8 MPall'F, MfE B HE Z . R Al & 0 <R R 2
— M TR BL A OR Z 18] DA 22 FH o G B 1) o0 4% Je%
PR, A SCEE RS R GT2-HI12K {4 gs, T i & 3k
MK ER AN, HRE 12 mm, 43¥FR 0.1 pm, MEHE 1 pm,
o R ERE, RIFER 8 2 AVR ¥R #l ATmegal6L, &
AA W gt USART. SPL &7 H . FHITHF 16K 795 1) &
S5 N A 4 it Flash'™

2 BH3RNAR

T AVR B 5 HLA R S L 4 it o e e ) 2 4 o
REFZEH AVR PR IER B R, BV, SR W
TGRSR . SRR B IERAR . B RR E .. ARG R
ATmegal 6L H R HLAL 7 5h 3R o 8% . &2 07 Fi B DL ) 3R 45 1) A O
Fird g E A o SR A SM IR VE B SRR, @
S E AR L R B BT AR B 2 AT R AL . o TR
T TR BE ok FHAE N AL AR A W\ AR PR Y 12 47 T 5% o 28 B
ST AT A/D g TLC2543, HL I o 38 SR A 658 %o 4% 35 4%
TR RS, e T Z A E T .

B R LS8 S AN W12 T R 5 ) R IR JE 1) B R A DR e
I A5 5 oF 0 W7 7 9 B R A E . X TR R SR R AL
AN SR P T R . 0 AN TE B RS 0 g o A B T
O, JE T R s ) A D E ML R U B R Ak AR Y
WWr, PR B KEREE . R HUAE B B A sl AL AL A Y
T84, 3 1) P A 20k E LA g R 3k Bk ef, 5 R 4B G L BL
PO e % T 1l RO 2L B, TSR BB e . Blk e BT,
W AR AR A5 R L AR R ) A% A R LS 5 R RS AR
JRAS G R G W5 B A5 5 & A/D B4 4% 5 Bk 7 L
B, b3, SRR ) AR 3k ) 8 i LCD1602 R ok .
[F] B FE AR 4l e 3% 2 AL HL, IR AR B AL AL b 5 il 4R R Y 2
fil. REMERWE 2 FiR.

HEEALT
& 9B L

kAL oA
UBhEA

ATmegal6
AL

1 1

EvToad
£ B AL

5VDC

fr A i 2% l ‘ A/DE B |

f t f

24VFF iwiLis B 14
KL R ma | Kl

L |
Bz RGEHERE

3 WmNFREEMIT
3.1 HER e BR

BRI L B AR 3 7R . T 7 A% S R g A% A B A5
5% th i 43 3 2 3] TLC2543 1) AINO F1 AINT B {5 5 i A

Wi, K TAEHREM A/D BB EX R +5 V, B FEREH
WS Rk tE, Rk TLC2543 i 2% B £ 8] i REF-3: # .
TFUABIBE R, 250t TLC2543 B A Hl 7. LUE 3 & Bl
HE AN R AR R . B s S R R S
WP, i FR B, PR HLAY SPI o B R E AL, Y
TLC2543 0 R k{5 =5 5| Bt Pk it . 78 i 40 SCK 13K 3h T .
B YL L PBS 5] Il 7 5 A TLC2543, [H B} M PB6 5]
M AJE # L — Wk A/D g

u12
PB7 (SCK) |8 181 cLock  AINO ﬁ@‘—ﬂiﬁ%m’%
PB5 (MOST) |8 L7IpIN AINL § &7
PB6 (MIS0) L 161 poyr  AIN2 |3
PB4 (SS) [-2 151¢s AIN3 |4 Io.om‘
vee AIN4 5]
Llgoc  AIN5|-E] =
20lycc  AING |-+ AR
ATmag216L 14 Rgp-  AINT -8 ‘“
AINS -2
=17 13| pnn 11] =33
0.01F[ 10| sl T o.owr
TLC2543-12AD _|

3 A/DH B

3.2 HHEBEVIRNER

it AL T AR, 3 a4 s Ik i A 500 4508 O 4 ) FR AL
S F RS . R0 B, AT K R 1 B
4 S i e ALEK B F B, BK B 4% B i PLS+ . DIR+F1 ENA
N AGS G EN . 5 VHRIE; PLS Rt bkop
5%, ZESHB R LA, TR ARG DIR- J7 w45
5%, AFABRIER, ZESHBRIES, KBPE
s ENASHBRAHUBRIG S, AR (IRHF) G HL 2k B
ML, AT A HRE . —M ENAiEE,

4 KWNEREREFEIT

B 5 O RF A, BFeInb)E . SREHla S, mii
ASEERIG . P E T IRAEN . AR AN A T I T 3R AE

1) 03 5 S 5 p) AU 1 4 A . B E L B — B AR
(58 J&) 75 i) A P 2ok — o A I — R B . W R SR RS R, LA
T LRSS

2) MR [ AU S R AR AR R R R EE .

EOIT5 & <X 23y i 1 N A5 o O 1 s N B P 2
ity —EiEE, WE—KES, WEgRERE LCD k.,
S o £ I | W SR IV 23 R I = e B |
RS, BIPAHR. TN, T Bk A A A A
WA T — k&,

5 XWHER

FHZ R R Go Xt (iSRS 1 0.5 MPa, Wi fLE A% d
=0.1mm, H&N D=40 mm ) # R 5R 2E S 8
pm Fl 16 pm B 0942 SR 1 /A AT . AR5 55 B 4
WAL, S5 RAE 6 Fran, BEAFR 0 b il R L, R
FEE R AL . AR R DR N — AR . R — AR
NEBER, HZER 2.5 mmEHE N, EHEERK, &5
AL T MR 8 pm SRR B E J) b 16 pm B
BiEERBZ, TRHAEKESMTRAERT, B
W, ARBRESBK., ZKRGEWEHYS Fluent f B 45 R A7 76—
ERZE, WEIRZENIRFETREARZE . B EARR AL LR
T3 A IR AR — B, 45 B I i R SR AT

CFH5E 126 T1)



. 126 -

AP A 5 45

% 23 &

Interface for Maintenance Information Collection and Analysis
(SIMICA) : Exchanging Test Results and Session Information via
the eXtensible Markup Language (XML) [S]. 2007.

[11] IEEE STD P1636. 2/D5. 2 Draft Trial - Use Standard for Software
Interface for Maintenance Information Collection and Analysis
(SIMICA) ; Exchanging Maintenance Action Information ( MAI)
via the eXtensible Markup Language (XML) [S]. 2010.

[12] IEEE Standard 1671. 1 - 2009, IEEE Trial - Use Standard for
Automatic Test Markup Language (ATML) for Exchanging Auto-
matic Test Equipment and Test Information via XML : Exchanging
Test Descriptions [S]. 2009.

[13] IEEE Standard 1671. 2 — 2008, IEEE Standard for Automatic Test
Markup Language ( ATML) for Exchanging Automatic Test E-
quipment and Test Information via XML: Exchanging Instrument
Descriptions [S]. 2008.

[14] IEEE Standard 1671. 3 = 2007, IEEE Standard for Automatic Test
Markup Language (ATML) for Exchanging Automatic Test Infor-

mation via eXtensible Markup Language (XML) : Exchanging Unit
Under Test (UUT) Description Information [S]. 2007.

[15] IEEE Standard 1671. 4 — 2007, IEEE Trial — Use Standard for Au-
tomatic Test Markup Language ( ATML) for Exchanging Auto-
matic Test Information Via Extensible Markup Language (XML)
Exchanging Test Configuration Information [S]. 2007.

[16] IEEE Standard 1671. 5 - 2008, IEEE Trial — Use Standard for Au-
tomatic Test markup Language (ATML) for Exchanging Automat-
ic Test Information via XML: Exchanging Test Adaptor Informa-
tion [S]. 2008.

[17] Modi M, Stanco J. Demonstrating the capabilities of IEEE SIMI-
CA standards in support of the DoD ATS Framework in a net —
centric maintenance environment [ A]. AUTOTESTCON, 2011
IEEE [C]. 2011; 189 —196.

(18] 8 . & R, £ Bl T ATML b i 5 R R o 5
LJ1 3B pLIN R 580, 2009 (8): 1467 — 1469.

S22:239,299,299,299.099.299,098.9399,999.938,939.938, 933,992,933, 933. 931, 933, 938. 993. 933 999-993-999-993.099-999.099.999.099.999.299.099.299.099.299,093.2399.9399.938.9399.998.933. 998,933,933, 933, 933, 933 933. 997

CRESE 114 3D

LS e &C we m. J
f ) .
‘ o - % n .—@— m ; w —@— n %
+ A 3. e [ vee p— 0. A
1¢ ..AU L) -y Lo
' : i °
/l-LJ-l_fDL ﬁ e f—ee Ly vee— e i U
- - B » y y ® B b
B - e ES
o 6
AcEANE ST “+1o @ i N
5 - oty

B4 e HLEK S vl

2

(L8 5 AT 65 SRk 52 i
58] 91 R 3 S5 A5 i

B AT A 18
HHEGE LA

!

242 07 i URIE T, 8
IRMFRRIE T KA, Rk

TR |
I S92

&

SRR

IR AT

B A5 1 B T, B
ARRRRUEE IR, %

B HIRE A7~ 65 S )
BH)F|—EALE

X 100
5.
=+=sim. (Sum)
4.5 # exp. (8um)
——sin. (16um)
4.0 * exp. (16um)|
3.55----\‘
3. 0p#%
® ****\fﬁ
22.5
[ ~k
$x
2.0| N,
1.5 .t?'ttk
Lofreee 2ssee, x‘
0.5 Sees, R
.

Yoo 2 4 6 8 10 12 14 16 18 20

F6 sScE B S 0 FA R LR

6 H#RIE

H T AR R A MR AR /D s S A AR L
RS 3 I T AR 32 B A D R I R T A A 4 R R
R4 AN ST SR AT I T 3 B T ARG T, 1R T A
HLEE . O TR P R R E . ZRERBOT A AR
MRREET - F &, LWL ZRERRE. TIEE,
AT S B A RS R R B I . B e S AN (.

SE L

(1] RS M, Boc, RRRREAR REMA [J] %& 50,
2000 (4): 61 -63.

(2] REMRAL. ZTNRE L MRl R I8 & Rlsh Sl w5 [T
ZE 5, 2000 (4): 50 -51.

(3] B, sk, & AR E e ) Rk ae Ik 92 8 & kit
0. WESSE, 2012 (2). 47 -49.

[4] Khatait J P, Lin W, Lin, W J. Design and development of orifice-
type aerostatic thrust bearing [R]. SIMTech technical reports, vol-
ume 6, Number 1, Jan-Jun 2005, 7 - 12.

(5] & X, Mgkd, £ ¥ =08 E R EAUR SRR g
Bt (V). #EEARSHUR, 2009 (3): 61-63.

(6] Br mE, o, fpukvs. P ik LA & 52 2 5K gl il 28 P 4
5% [JJ. #ed#l, 2011, 44 (10). 25-28.

L7 %, BEmymg, 5. 5T 5 7 HLAY G i S 65 8 A B A I R 48 i
0] P S . 2012, 31 (14). 30-33.



