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Abstract
The investigation Geotechnique test in laboratory for example, CBR, Quick Undrain and

Triaxial Test wants compression Load Frame which it has capacity 50 kN and has variable speed



0.00001 to 9.99999 mm/min. So the specification of research is design compression a twin column
with an integral fully variable speed with using Microcontroller PIC — 877 controls IM483 driver unit
motive power from stepping motor and mechanical gear ratio 16/1000 with the screw jack pitch 6
mm/rev to transfer energy for compression. The control speed sets the resolution of IM483 driver
10,000 step/rev with PWM signal (Pulse Width Modulate) generates from microcontroller 2,000 to
26,000 step/sec (0.1 ms — 1 ms), so the result of speed is 1 to 13 mm/min. There are electronic divide
circuit 5 digits for adjustable speed 0.00001 — 13.00000 mm/min. The machine has 3 - key function to
control up, down and stop motion. And limit switch controls upper and lower motion in interval 100
mm

The result of experiment speed has error +/- 0.02 mm at set speed 1 mm/Min. and the

machine can load up to 50 kN
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clearance) quu:}ﬁa 14 7414 795 mm
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clearance) Gluum?ﬁ 14 7419 215 mm

JLEZITHNAANANNAI (Horizontal clearance) 265 mm
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platen adapter diameter ﬁLﬁHMHﬂMﬁﬂﬁN 158.5 mm
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REEET :; ::: :; :3 CIRCLNTRY I::}
CURRENT
CONTROL
EIRECOE NE
e and Il
SEMTIRG HOTOR
1 S LT
EFd — =S
IM4&3 MICROSTEFPPING DRIVER

Figure 4.1: IM483 Block Diagram

gﬂ 3.4.3 IM 483 Block diagram

NOTE: Resistor leads should

M

e as short as possible to
minimize the smount of noise

Crriver Qutput Current =
D002 X Resistor Value (1))

coupled into the driver!
P?_::]g-

Cumrent Adjust Resistor
18 W 1%

p2:2

-

O

EpOeeeses®

O Rl

Figure 7.2; Current Adjust

Resistor Placement

K482 Current Adjust Resistor Values

Output Current Resistor Value Output Current Rasistor Value
{Amps Peak) {Ohms 1% (Amps Peak) (Ohms 1% )
0.4 200 24 1210
(1} am 2.4 1300
[a}-] 38z 28 1400
10 499 3.0 1500
12 580 3.2 1580
14 688 34 1690
18 Fi-r} 3.8 1780
18 BET 3.8 1810
2.0 1000 4.0 2000
22 1100

Table 7.1: Current Adjust Resistor Values
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31 3.4.4

A ad A Jda I9 Yo I . . A
fﬂimﬂﬂ’t’)taﬂﬂiﬂuﬂﬁlﬂﬂﬂﬁﬂ‘].lﬂ;ﬂulﬂiw (Controlling the output Resolution) NUHYA

TasvlaziiluTasainegn MSELO-MSEL 3 1un13/1%ua Resolution

gU3.45

91NA1319A1 Resolution 1un1500nuuY 11800 resolution 10000 pluses ADTOUNIT
v
WHUVBINBIADS (10000 step/rev) ALHUILADUADNAING MSELO = 0, MSEL1 = 0, MSEL2 =1
Y i1 H [
e MSEL3 =0 Wufe daara PwM dud 11 10000 gradwilusundyaradmaow

4 v =
vormosazvyu hlldnsunilsson
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Resclution Microstep Select DIP Switch Settings
N T ﬁ‘éﬁ&; :Eﬂgﬁm c;gEt;: r_ﬁ!g;f;:
Binary Microstep Resolution Settings (1.8° Motor)

2 400 ON o o ON
4 BOO OFF on o 0N
8 1,600 ON CFF Ch oM
16 3200 OFF OFF ] ON
az G400 ON [ OFF ON
B4 12 800 OFF on OFF ON
128 25600 ON OFF OFF ON
256 51,200 OFF OFF OFF ON

Decimal Microstep Resolution Settings (1.8° Motor)

5 1,000 ON o oM OFF
10 2000 OFF o oM OFF
25 5000 0N OFF o] OFF
50 10,000 OFF OFF o OFF
125 25,000 ON O COFF OFF
250 50,000 OFF O OFF OFF

Invalid Resolution Sattings : May Cause Erratic Operation

O OFF OFF OFF

s | slEe | Neles OFF

Table 7.2: Microstep Resolution Switch Settings

31/ 3.4.6

AUMIANUFNTIETEHA 1 PWM fumanuiavesusiunamasuivunafiod
31 v HumvesanuEveaurunafiaaeu i mm/Min
A1 PWM = 2000 step/sec
f1 Resolution = G1 = 10000 step/rev
8RTIMINAVRIYAINYT G2 = 16/1000

JLELINTEIANG VOIAULAUNA G3 = 6mm/rev

(43

1911 V(PWM) = PWM x (G1) x (G2) x (G3) x (60sec/1Min) (D)

v Y
UNUAT PWM = 2000 PLUSE/SEC Tuaunis (1) 92 18a1nnu5 1o aurunananaounay

Imm/Min
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laidenluTasaouInsaaes cP—PIC 877 lumssuardunynlunsuaaina LCD

a o 9 o a s A [ <
uagmsnaadygIa PWM oon lldgadumaslilawemesiolsumanuEalumsmyu

¢
Rk

ET-PSPI

] -Jé =
2.
o
i

4

CLE

SP1-RES[ >

SPI-MOSI[>—

SPI-MISOC>—

SPI-CLK >

ver  woe

RAZ/ANZ/ Vel
RA3/ANI/Vief
RA4/TOCKL
RAS/ANA/SS

} “
g2
32

G
RE4

+ RB2
REL
RBO/INT

RGO/T10S0/TICKL

s 9 Jd A r'd
1 3.5.2 29l Tasneu Tnsmes wiouwasnounne NN
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(Y] d [
3.6 myvanuuUaIHdUNNAMIANNSIHEN U InsneuInsamesuaz msadedy g PWM

(Pulse width Modulate)

(%

a 1 < @ 1 4 J a 4
TumasuwnmnnuE Ideenuuuldsumadaay 0 99 9 MInAduAs NG 4 X 4

1T ad

dmSumsmruaganationyeday s nan1#SUAIAGA191 Thumb wheel switch HANNT

P 1

o = ado Y o . 3 A
ﬂ101uﬁluﬂiﬂ!ﬂﬂﬂﬂ¢lﬁlﬁﬂl 9 11839 Thumb wheel switch Vl'Jll@f] ﬂ"lsllf]\iﬂ'J"liJli'Jﬁlgﬂi"lﬂj‘]Vlﬁ]ﬂ

o 9/3’/

Aa a 1 1 4 '
UEAAIHAND 9.00000 HARIUATADUIN UATINAAIAUAY 9 1132 Thumb wheel switch 13%aA1 5
1 <3 ~ A a a [ =1 g‘u A T w ~
A9z INg NeoUdRAINARD 0.00009 Hadwasaow1n Hufematavaz ldsnga
AU anAdeNNgNAMUAAIIINYUIYE Thumb wheel switch
A ~ o o dy ] o I [ 1 A
nou lynmuuamsmauiansanansiauiuesvan 3 i Ao
[ 1 A Jd a 4
1. 299508z 1sunsusumInAgua s ne
2. 1299508z 11/511n5U5UA191A Thumb wheel switch

o

o A I Y A o J o 1 <
3. 'N"l]ﬁﬁ15&Lﬂ$ﬂ@ﬂ§WﬁLWﬂiﬁ1ﬂﬂ1 PWM NAUNUTNUAINITNLI

v 1 ad Aa _ d
'JQ“l]i!!agiﬂﬁllﬂﬁuillﬂ‘lﬂﬂluﬂﬁﬂm

Tsunsuaunumadiaviing
PORT A=% 11111110
IfPORT B.0=0ThenB =1
IfPORT B.1=0ThenB =4
IfPORT B.2=0ThenB=7
PORT A=% 1111 1101
IfPORT B.0=0 Then B=2

IfPORT B.1=0ThenB=5
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IfPORT B.2=0ThenB=28
PORT A=% 1111 1011

IfPORT B.0=0ThenB=3
If PORT B.1 =0 Then B=6

If PORT B.2=0Then B=9

Asu2995uaz 1sunsumIsuA191n Thumb Wheel Switch

4

'l i

51 3.6.2

M&NN1391914¥89 Thumb Wheel 2zuasmidavgruaduliidugiuaes ionaa
@289 1 #1 Thumb Wheel 92 181 0001 00nN179& 3nuudunndyanad ¢ 1 1C 4028
=X o Y A a ' . a3 Y = I
91111111711/ 281A1 BCD — To Decimal Decoder nve 16 output UBN Q, DN Q, 1114 0000000001
vintusiimsouTdsunsuaunuain lavin PORT B
PORT A=% 1101 1111
If PORT B.0 = 0 sraviitfouas lulegiinaiaudumiia 0 = 9.00000
If PORT B.1 = 0 sraviitlouns lulegiinaiiaudumiia 1 =0.90000

a o

If PORT B.2 = 0 davfitfouas llogiinaioudumiia 2 = 0.09000
If PORT B.4 = 0 davfitfouas llogiinaioudumiia 3 = 0.00900
If PORT B.5 = 0 davfitfouas logiinaioudumiia 4 = 0.00090

If PORT B.6 =0 @T’Jmmﬁﬂ@m:"lﬂafiwﬁuaumgmm 5=0.00009

MIuaaIHano LCD 1dads

LCD out$FE, 1, “V =” #SPEED, “mm/min”



20

Wﬂﬁn’m.,

madan g lumsdeadaana PWM 910 luTasaouInsames Ae HPWM 1, 127, (A1

9 9

31/ 3.6.3

v
o [

= Y o dy Y o A A A
PWM) anasazauglldnudidefiee I ddyyiudmaonoonuinar c2unq
4 [] 1 d' [ d’ [ d‘ ) 1 4
luTnsnouInsameiedaeiiios manudvesdaanunesnndmiylulasaouInsanes
A v AaaA d v = Y A 91 1 =3 9 <3 1
Y0IUTHNDDNNBIFUNIA Idiaenldar PwM luaed 2,000 84 20,000 92 1¥a11u52 14929 0
~10 adwasaoun
Tag
[ k) < L
A1 PWM = 2,000 92 10A213157 v = 1 mm/min
1 <
A1 PWM = 4,000 92 18A11157 v = 2 mm/min
] <
A1 PWM = 6,000 92 18A210157 v = 3 mm/min
' <
A1 PWM = 8,000 92 14A210157 v = 4 mm/min
1 <
A1 PEM = 18,000 92 18211157 v = 9 mm/min
1 <
A1 PWM = 26,000 92 142130137 v = 13 mm/min
o A TS o ~ o Y]
dyia PWM fieenainu €2 liaodnuya ladw IM483 f1 step No1A0 59z HYUAIY
3 ' A o 9 @ S0 a I Y1 '
AN I0A1 PWM Nimualy msdsuamanuEivesnisnaaou 1 laailuea 0.00001
849.99999 HaamATADUIN
S 9 o 1 < I Aa Aa 1 = g o Y
TunsaideansisuamanuEiveanisnaas iy 0.00009 Tadwasaou1Ntiuiila
o w Y ¥ < A a ' °
Tasmathdnanan 18a1nanuE 9 Tadwasaouril Ao PWM = 18,000 pluses/sec 1191015
v 5 o o Y an o Y o
135818 10° Tag1i12993115 10 314U 5 AS3 ITMI00ALUVI9951 14 Tagn1s1iduauan
v Y v
Thumb Wheel Switch ¥1%111509A5HA180IN151150AT9 132951115 AND nudyauhla

x o @ 1 a3 (3 {
MIMINITNINIT 7490 99119 5 vanneesed noz 1ddyamidean1s output 91N AND Gate
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