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Design of Automatic Dilution System Based on 3D Autosampler
Ma Xinglu, Zhou Huanyu, Ma Weijun

(School of Information Science and Technology. Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract: Autosamplers are now widely used in analytical instruments. In order to simplify the operation and improve the dilution
accuracy, an automatic dilution control system based on a 3D sampler was designed based on the traditional sampler. The three—axis
linkage positioning technology of the sampler is compensated and optimized to reduce the positioning error of the sample vial, and en-
hance the stability of the start and stop of the needle holder and the positioning accuracy. Add auto— empty. power—on self — test
function to reduce sample impurity contamination; 485 communicates with dedicated analytical instruments such as ion chromato-
graphs to realize online communication and reflect instrument status in real time. Add automatic dilution function, add error compen-
sation algorithm to the volume of liquid to be tested by the syringe pump, and make the dilution data more accurate. Autosampler re-

duces labor costs and maintenance costs. The chromatograph test shows that the linear value of the anion configuration can increase

the r value to above 0. 999. The effect is good and meets the design requirements.

Keywords: automatic dilution; 3D sampler; chromatographic analysis; stepper motor

0 5|5

bifi 2 B A A PR R B R . AT AT A A A 3
PRBESRON W 3 8, FERE A BT B . A3 BT R ID . o
AR A Ak R A Ty T B T R R R AR . A shik
FESRTEES R . BRAIRN TaiAS . &00R w45 7 i H A B W
¥, Tzm R e A sk pr bt . Bar., K24
Rt A5 25 T DA SE AR AT SR Y HERE L . TE VR TNRE. X
FERBIRTALEE . . MBS TIENT TEAREASF
BiE. JFH, mundiREs s e, ARk Aash
R,

AT 3D At SR, S 3D ITHHLF AR, 5
WX, Y., Z ZHkg), XS R8sl 6 o7 AT R 1k et
dE, R ZE . BRI WAL R, FFHLA K. AR
RE, JEXTAR BRI UEAT IR AL A, (A5 0F R R VR NC B R RS
i, DIRESE 4 .

F HEF:2020-01 -16; {&EIHHI:2020-02-19,

EE&TBR I AA TSV AT H (2017GSF218088) 5 L1 A~ 4 A Rt
FdciE 3 H (M2018X130)

EE BN S 2%5R 970 L B R G UT A 8 #8205
AR, FENFHRARXRSE S A sh b4 E Iy im e .

1 REREEN

13D [ SRR W S O R 1= 61 3 4 2 IR A
242 L BB R X YL Z 0 R
B A BRRPTRIE LT 5, FT: 0 1
PI IR . 58 RS 0 1 R o BT A
FEA R F MR . 53 A AE TR B4 48 L 0 4 b
BERERLE 5/ BRRERLATSEAT 2 YR 1T L 2
PEATT. tTIRSAAT AL B R, 4) BT R AR TR . Ml
Bed o MU0 W5 ARE B 2 I 5 B XY 6T Sk 6 B 740
WA, BA R RO ORI . BT I B U U 2
Lo Gk R lER AR RRK E B, BB,
M R SRR I B R R R SRR AR
PR 1 LR T R
2 REEHNSREARM

A BV RO B8 5 9 ) B4 A fE— . W R
B L R S AR R S L T R
BRIDE IR TR . A 51 B 5 5 RS

B BT STCI2C5A6052, (15 45 4 52 4 &
8051 HLFBL. B FA U AR AR T (3 TR
ST W B A . [ 1) EEPROM 77 % (8T



ok, S AT 3D A SRR A S B R BT .+ 243 -

"
LA | e

EEZiIEPZ
Yt RS A%

B Rk g g

FH PO B8R B BB AT 53 Ak B g 2 A R E I s
FRE BT AR I TR AN, AR BSR4
VAR T AG I 5 A A DAy A1 958 A0 T A 00 v B 6 1 . A A3 8 £
Ao S I ARG IO L YR TR B AR G A AR ER L T R
PEATBLY B 9 DR AT . 3BE G I R I H B KA 2 Ok T DL
A AT RS BT L B AR B R AT, R B PR L
kS5 L E TAR R S HF

TR0 s B B gk Y il 3¢ DMT48270C043 _ 02W it 4§
43P R g, R AR A ] AT BN g R R
HEfE . R25ME8, AW ROM fififids . (15 5 E A
VERCBTTE . 1 A4 PR FC ESC PR Je B RT 6T U 5
T4 4 S 1T 55 A0 0 Ak PIAR HEAT S . 2 M B R 48 B
RN E R A N P A WERSEMATHRA,

T 2 2 SR 5 Ml U 5 1 9 MISP30 — 1A Db 7 5%
K. URERARBUNG, SR, 4 RairE, ST
KL . X ARGETE R R T 485 IR 2L, wl 15 fil 484
BRI —A> 485 310, W asiE), TARRCRS . K.

G oA e 1 A A 0 0 A o Bl DR R AR 4 1
LANEE NS, v e AR R BRI 4 A X Ol AR
PHEICR S SR A I R B R L E . T . R A
AR PBERGR AR IEER B 32 B AN D FR A T P R 0 B
RZE . FR G I 0 i 45 i R ' R B i B LR A S
Tt 365 s 4 A 0 v 1 D PR T R 1 (L Pl R 1 8 6
SWERE . ARG T IR RO A, @A T CPU
BRI AT REME . Ot A 4 ) R B AT 2 P

J13 CON4 J14 CON4 J15 CON4 J16 CON4 J17 CON4 J18 CON4

‘—va‘ —Nrnv‘| ‘—Nnv“ I—(Nnv“ |—(N:’><ﬂ| |—4N:’><ﬂ|

72
IND 1
R78| [R70

120| |10K

[ L +5 ¢ [ % +5
ﬂHGNDl ‘HGNDI *‘HGNDI *‘HGNDI ‘{HGNDI —{HGNDI
10UF/25V 1O0UF/25V 10UF/25V 10UF/25V 10UF/25V 10UF/25V

P2 Ol e A o e B 1

7 AP AT LSS R A A AR A . RGEi i 485
Fer . mJ ) b AL B AN A A i S IR S D A A, 7
PR R IRG . W UE. S . SRR
AR AR, SERPRASWE 3 R .

Wi LA FE A S R b, LR AR R i AR
G XTHALAR ERE . R e MR R B . TR RO
Z. N TSR PO SRR, Z ARG AR
s SR PERE R LI KA . WS R B, X R AL AT R
)N 1B SN U L (S (U PO e S i 7 QU L R [P U7 1
HHALA B8 3 Tl T SN M A DR, AL 3
DS MR E L TR I AR I ) A S R b e T LB
T 240 00 45 A6 D TR 8 B i AL AT RS Bl i Rt iR 22 .

A R T A A il R R LA B R AT R BOE
HE&E . MEOE M STB &S, BRI R 5B, HXK
UM AR AL, AL 5 15 5 e O 2 B AR, (HL R L
T ok I ) A R A AR A SR A P BE S LS
FIRAE, R R, Sy A AL L 5. AT
G T 5 X 5 4 K 0 R it £, vl AL B2 R A i £
PEBEF-2 .l DUOR IR F AL 82 Bl 28 Al ORI T B4
B . By k48 RO A HLE B B T e, AR Bt
RIS T AL AL R . B A A i R R X R iz g
FRZS A R BLEE B A il 227 1 T S . i BILAE A ) X
B A S BLER 70 40 R

void Speed_UPDown_X(void)

i

if(Steps_Motor_X > STEPS_UPDOWN_BOTTLE)

{

if(Speed_Motor_X_Temp > Speed_Motor_X)

if((Count_Motor_X_Steps > (STEPS_SLOWDOWN_SEN-
SOR + STEPS_ONE_BOTTLE_X)) || (Dir_Motor_X 0))

if(i SPEED_ACCELERATION)

{

1= 0;

Speed_Motor_X_Temp— —;

;

else i+ +;

;

if (Count _ Motor_ X_ Steps << = (STEPS_SLOWDOWN _
SENSOR + STEPS_ONE_BOTTLE_X) & & (Dir_Motor_X 1))

{

if(Speed_Motor_X_Temp << SPEED_MINMUM_SENSOR)

if(Gj; SPEED_ACCELERATION)

{

j=0;

Speed_Motor_X_Temp—+ +;

}

else j++;

}
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