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The LR/HR technique

The value for the noise carpet (HR) is read at an occurrence rate of approx. 1000 pulses/second,
the value for the strong shock pulses (LR) at approx. 40 pulses/second. This makes LR an average
value of the strong pulses, lower than the maximum, and thus reduces the dynamic range. Both
HR and LR are “raw values” in dBsv (unnormalized shock value). They do not express bearing
condition directly. '

The evaluated measuring result is'given as three codes:

CODE A, B, C,D where A = good condition, B = dry running, C = beginning damage,
D = damage. With CODE A, the green LED is lit, with CODE B and C, the
yellow LED, with CODE D, the red LED.
e LUB lubrication number, shown with CODE A, B, C. LUB 0 = dry running,
3 = good lubrication for ball bearings, 5 = good lubrication for roller bear-
ings. The higher the number, the thicker the oil film in the rolling interface.
e COND condition number, shown with CODE C, D and increasing with the degree
of bearing damage.
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LR/HR
dm[ ( ) 0 RPM

The NORM no. depends on
RPM and mean bearing diameter dm.

60

dB HR
The TYPE no. depends on NORM and TYPE determine the scale
bearing geometry and shape of the evaluation frame

=

NORM and TYPE for LR/HR evaluation

To evaluate the measured shock pulse pattern, one needs the NORM number and the TYPE num-
ber of the bearing. The absolute shock pulse level of a bearing, measured in dBsv (decibel shock
value), is both a function of rolling velocity and of bearing condition. To neutralize the effect of
f -velocity on the measured value, the MG4 has to be programmed with mean diameter (in
Qt’,atyki,‘onal' speed (in rpm). From this data it calculates the NORM no. (which
ly if known).

TheSPMTYPE no. defines the bearing geometry (see next page). The TYPE number determines
the shape of the evaluation frame, while the NORM number moves the frame in relation to the
unnormalized measuring scale for shock pulses.

An undamaged, correctly installed, lubricated and loaded bearing should have LR/HR values which
place it close to the centre of the green zone inside the evaluation frame. Please note that this
also requires a signal from a correct SPM measuring point. A dampened signal (or a minimal load
on the bearing) tends to place the bearing too far to the left of the centre.
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LR/HR

1 Deep groove ball bearings,
series 62, 63, 64

2 Angular contact bearings,
all series

3 Deep groove ball series 60, 160, 618,
double row and self-aligning ball bearings

4 Thrust ball bearings,
all types

5 Cylindrical roller bearings,
single row

6 Taper roller bearings,
all radial types

T 7 Spherical roller bearings
‘Double row cylindrical roller bearings

Thrust roller bearings

earing TYPE numbers
he HR level shock pulses vary with the shape and number of the rolling elements in the bearing.
his becomes lmportant when estlmatlng the oil film thlckness in the rollmg interface. The Iargest

he types are described in the table above.
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LR-HR
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COMP and Acc
Above the basic input data, you can set a value for COMP and Acc.

~ Accﬁ,ﬁ(accq;muylation),determineS‘the number of measuring cycles before the MG4 displays the read-
_ing with the mean LR value as result. Acc can be set from 1 to 9. Especially on bearings with a low
RPM, set Acc to at least 3.

"OMP no. (compensation number) is used to calibrate the measuring point, to compensate
for a somewhat weaker signal from a measuring point that does not quite comply with the SPM
rules. A weak signal can place the bearing outside of and to the left of the evaluation frame. Typical
cases are fan side bearings on electric motors, which often do not carry any load. The result is the
error code E3, meaning “signal too low”. The COMP number is automatically added to the values
for LR and HR before these are evaluated. Thus, it will influence the evaluation results CODE, LUB,
and COND, but not the displayed values for HR and LR.

To find the correct COMP no., you should use the LUBMASTER function in Condmaster® or a
Shock Pulse Analyzer). If you cannot do that, only used the COMP to get rid of the error code E3.
First make sure that your transducer is working (by knocking on the bearing housing to produce
a signal), then increase COMP to the value where you get a CODE A instead of E3. Relubricate
the bearing. This should, at least temporarily, produce lower shock values. Increase COMP in case
you are back on E3.

It is possible to set negative COMP nos., but you should avoid that. With a positive COMP no., you
make the evaluation results worse than apparent from the measured LR/HR values. With a negative
COND. no., you “improve” bearing condition, which can have unpleasant consequences if you are
wrong in assuming that the signal from this bearing is stronger than normal. To avoid alarm from
a bearing with stable high readings, it is better to change the alarm levels.
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A'{Iarm values on LR or HR

The alarm limits A1 (yellow alarm) and A2 (red alarm) must be set on either the LR or the HR value of
the bearing. Without using the LUBMASTER functions in Condmaster®, you cannot know the precise
location of the bearing within the evaluation frame. Receiving a CODE A, however, tells you that it
is within the green zone, so you can take the present LR/HR values as a baseline and add a standard
value to determine the alarm setting.

| At best, the dynamic range between green and yellow is about 10 dBsv. To be on the safe side, SPM
recommends to use the LR (or HR) value displayed with CODE A and add 6 for yellow alarm and 8
for red alarm. :

On receiving CODE B or C, you already have a yellow alarm, and CODE D means red alarm, so you
know the significance of the corresponding values for LR and HR.

Please note: The general SPM rule, that high shock pulse values must be verified by trying to exclude
disturbance, making a lubrication test, etc., is also valid for the MG4. If you cannot use an SPM hand-
held instrument for making these tests, please request your SPM representative to help you obtain
reliable base line readings before installing the MG4.
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Lus Ball Roller
0 Dry runnin Dry runnin
Y 9 4 ° LUB no. for
1to 2 |Boundary lubrication |Boundary lubrication ball and roller
3to 4 Full lubrication bearings
>4 Full lubrication
HR | - - Full
: lubrication
Tl
HR | " Boundary
: lubrication

The LUB number

The most important influence on the service life of a bearing is the lubricant film between the load
carrying rolling elements and the raceway. By preventing or inhibiting metallic contact between
the loaded bearing parts, the lubricant film reduces the local peak stress in the rolling interface.
The greater the lubricant film thickness, the more even the load distribution in the contact area,
he better the fatigue life of the bearing.

gularities in the bearing surfaces will'always cause pressure variations in the contact area, and
thus shock pulses, even when metallic contact is prevented by a separating lubricant film. A thinner
film will result in an increase of the bearing’s HR value.

The LUB no., displayed with CODE A and B, is directly proportional to oil film thickness. LUB no.
0 means dry running condition. The interpretation of LUB nos. between 1 and 4 depends on the
bearing type. For ball bearings, a LUB no. greater than 2 mean full lubrication (a load carrying oil
film). For roller bearings, a LUB no. greater than 4 indicates full lubrication.

The term boundary lubrication implies that part of the load is carried by metal to metal contact. The
amount of lubricant in or supplied to the bearing is only one of the many factors that determine
lubricant film thickness. Lubricant type and the bearing’s rpm are of great importance, but also
the geometry of bearing parts and housing, as well as the load put on the bearing by alignment
and fitting.
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The COND number and error codes

The COND no. (condition number) is displayed with CODE B, C, and D, i.e. for all bearings with
reduced or bad condition. It indicates the degree of surface deterioration or damage in the rolling
int:erfé\ce;‘When,d‘elt‘avaIUes are low and the CODE goes from A to B because of poor lubrication,
you can get COND nos. as low as 11, 12. With CODE C, the Cond no. will start at about 29, 30.

, Vhen a CODE D nd'faf:COanumbEr is displayed, the bearing should be watched very carefully.
Once damage has started, it cannot be reversed. Temporary improvements of the COND no. only
mean that the edges of fresh spallings or imprints have been rounded off. Soon, there will be new
spallings. The time left to plan a bearing replacement depends on the trend of the COND no. As

a rule, COND nos. should be interpreted as follows:

COND no. <30 Minor damage
COND no. 30 to 40 Increasing damage
COND no. > 40 Severe damage

When the measured signal is not within the evaluation frame, the MG4 will display error codes. E2 is
displayed when HR > LR, which normally means a high, even disturbance signal such as pump cavita-
tion or a screaming steam box. E3 = signal too low can often be remedied by settinga COMP number.

Technical data are subject to change without notice.
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Vibration transducers SLD 43
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VIB Transducers, Series SLD

The vibration transducers series SLD100 are pie- }

|
zo-electric accelerometers of compression type 7//

Min. 140

with built-in electronics, designed for vibration
monitoring of industrial machinery. The trans-
_ducer is mounted against a smooth, flat surface
on the machine. The electrical signal is isolated
from the transducer housing.

Technical data
~Tr‘éné\/é,kéé'Vsé:nsitivity: max. 10% 26.9 |min.16_ £2¢ M8
Typical base strain (255 (UNF
T l 1/4"-28)
| . .
/ %

sensitivity: 0.01 m/s?/p strain |

= : S _ (I —
Max. peak acgeleratlon. 600 m/s?=60g = ,/// | 7/
Settllng rtyi,:me:, 3 sec ‘ E%Z //'/A
Temperature range: ~ -40° Cto +125° C

o o (~40° F to 260°°F)

feqqitém‘ents:‘ 12t024V,2to5mA  Mounting tools
Lo 81027 Holder for counterbore

Casing: : - Stainless acid proof steel . :
Soifias P 67 togeth th 81057 Counterbore, diameter 20 mm
ealing: together wit 81030 Pilot for UNF 1/4"
appropriate connector 81031 Pilot for M8
Isolation: Case isolated, > 1 Mohm
o . . 1 bit 6.9 mm
Toraue limit: 10 Nm (7.4 Ibf-ft To drill the mounting hole, use drill bit 6
Wi q h ( ) (M8) or 5.5 mm (UNF 1/4"). Torque the trans-
eight: 110 grams (4 02) ducer with a 24 mm torque wrench.

Article number | Connector type | Thread (t) Frequency range Sensitivity (+1dB) * Bias (typical)
SLD121B 2-pin M8 2 -'1000 Hz 1.2 mV/m/s? = 12 mV/g 6 -9V (8V)
SLD121F 2-pin UNF %" 2 - 1000 Hz 1.2 mV/m/s? = 12 mV/g 6-9V (8V)
SLD122B 2-pin M8 2 - 5000 Hz 4 mV/m/s? =40 mV/g 6 -9V (8Y)
SLD122F 2-pin UNF %" 2 - 5000 Hz 4 mV/m/s? = 40 mV/g 6-9V(8V)
SLD144 B 2-pin M8 2 -10000 Hz 10 mV/m/s? = 100 mV/g 11 -13V (12V)
SLD144 F 2-pin UNF %" 2 - 10000 Hz 10 mV/m/s? = 100 mV/g 11 -13V(12V)

* Individual value given on the calibration chart.
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Vibration transducers TRV

_between transducer and measuring unit is max.

Vthe machme TRV—18/20 has thread
- ‘and TRV- 19/21 has UNF 1/4"-28. The
: transducers are delivered ‘with three washers
for adjusting the connector angle. Each washer
turns the transducer 90°. The coaxial cable (SPM
©.90005-L or 90267-L) with TNC connector must
i be secured with a clamp close to the transducer.

In mmsténvnronments, use sealing TNC cable
13008 to prevent cable corrosion. For
_nsulatlon use insulation foot TRX-18/19.

'fechmcal data

Nom. sensitivity, main axis

TRV-18, TRV-19: 1,2 mV/m/s? *
TRV-20, TRV-21: 4,0 mV/m/s* *
Transverse sensitivity: max. 10%

Typical basestrain sensitivity: 0.01 m/s?/. strain
Linear frequency range

TRV-18, TRV-19 3 to 1000 Hz
TRV-20, TRV-21 2 to 5000 Hz
Max. peak acceleration: 600 m/s?
Temperature range: -20to +125°C
(-4 to +260 °F)
Typical temperature drift:  0.25%/°C
Casing: Stainless steel,
acid proof,
AISI 316 (SS 2382)
Design: Sealed
Weight: 135 grams (5 02)
Connector type: TNC
Torque limit: 10 Nm (7.4 1bf/ft)

* Individual value given on the calibration chart.

SPM Instrument AB » Box 504 » SE-645 25 Strangnas ® Sweden

f Measuring direction
17
TRV-18 |
TRV-19 L—LL .75
TRV-20 ‘
TRV-21
3
[l
v
TRX-18 ’ A7
TRX19 WAL Yt 7.
t TRV-18/ TRV-20: t=M8
215 TRV-19 / TRV-21: t = UNF 1/4"- 28
VIB Transducers, Series TRV
The vibration transducers series TRV are piezo- Mo'sstpe“:v;;%%rgent:
electric accelerometers of compression type with
_built-in preamplifier, designed for vibration moni- Electric
__toring of industrial machinery. The cable length  insulation:
TRX-18/19

7777

2 6.9 : min. 16 ‘_l\fl_8_
(2 5.5) (UNF
T l 1/4"-28)
v )
i Z

777

Tools for mounting

81027 Holder for counterbore
81057 Counterbore, diam. 20 mm
81030 Pilot for UNF 1/4”

81031 Pilot for M8

Technical data are subject to change without notice.
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Shock pulse transducer 40000 45
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SPM transducer 40000

Standard shock pulse transducers are used in all
permanent SPM installations for bearing monitor- Mounting hole Space

ing. They are installed in countersunk mounting min. 15 mm min. 100 mm
holes on the bearmg housmgs

SPM 23022

Space min. 75 mm

A shock: pulse transducer converts the shock
pulses emitted by the bearing into electric signals.
. co: cable connects the transducer with a
measurlng terminal or measuring device. Max.
cable length is 4 m.

Transducer housing and base are made of stainless
acid

roof steel; suitable for aggressiVe environ-

SPM 93077

usings beneath protectnve covers.

The'trénsducer is normally connected with a TNC i @ ” WD:[

plug, SPM 93022. ATNC angle plug, SPM 93077,
can be used in narrow spaces. To prevent cable
corrosion in moist environments, the coaxial cable
must be connected with a sealing TNC plug, SPM
13008.

Ordering numbers
40000 Standard shock pulse transducer, M8 ~ Technical data

40100 Standard shock pulse transducer, Measuring range: Max. 100 dBsv
UNC 5/16" Housing, base: Stainless steel, SS 2382
40001 Standard shock pulse transducer, Design: Sealed
M8, extended Temperature range: -30 to +150 °C
40101 Standard ihOCk pulse transducer, External overpressure: Max. 1 MPa (10 bar)
UNC 5/16", extended Torque: 15 Nm, max. 20 Nm
Connector: TNC jack
SPM Instrument AB » Box 504 » SE-645 25 Strangnis » Sweden Technical data are subject to change without notice.
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Shock pulse transducer 42000
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UNC 5/16"

SPM transducer 42000

The shock pulse transducer with TMU is used in
permanent SPM installations for bearing moni-
toring, in cases 'Wh:ere'th‘e(:ablye length between
transducer and measuring unit exceeds 4 m.
‘ cable length of max. 100 m. The

cer with TMU is installed in a countersunk
‘mounting hole on ‘th'ei,fbearing housing, in-the
: samégwéy:as a standard transducer.

A'shock pulse transducer with TMU (TMU = Trans-
ducer Matching Unit) converts the shock pulses
emitted by the bearing into an electric signal, and
stabilizes the signal for transmission via a long
cable. A coaxial cable connects the transducer
with a measuring terminal or measuring device.

Transducer housihg and base are made of stain-
less, acid proof steel (SS 2382), suitable for ag-
gressive environments. Thread size is M8, with
UNC 5/16" as an alternative.

The transducer is normally connected with a TNC
plug, SPM 93022. In moist environments, the
coaxial cable must be connected with a sealing
TNC plug, SPM 13008. A TNC angle plug, SPM
93077, can be used in narrow spaces.

Ordering numbers
42000 Shock pulse transducer with TMU, M8

42100 Shock pulse transducer with TMU,
UNC 5/16”

SPM Instrument AB » Box 504 » SE-645 25 Stréngnas * Sweden
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Mounting hole
min. 15 mm

Space
min. 115 mm

WA

Space min. 115 mm

SPM 93022

SPM 13008

Space min. 20 mm

il

Technical data
Measuring range:

Housing, base:

Design:

Temperature range:

External overpressure:

Torque:
Connector:

SPM 93077

Max. 100 dBsv

Stainless steel,
SS 2382

Sealed

-30to +100 °C

Max. 0.7 MPa (7 bar)
15 Nm, max. 20 Nm
TNC jack

Technical data are subject to change without natice.
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Transducer matching unit TMU-12

Transducer Matching Unit TMU-12 is an imped-
‘ance converter for all permanently installed SPM

. bearmg monitoring systems. It is placed between

_the shock pulse transducer and the measuring
: . The bracket on the TMU is fastened with

unting screws to the machine or machine

- fo he round connector base faces to-
~ ~wards the transducer :

A TMU is used to extend the length of the coaxial
cable between transducer and measuring device
from max. 4 m to max. 100 m. The distance be-
e the TMU and the transducer i is always max.

is suitable for both chemically basic and
environments. For installations in moist envi-
ronments, it is necessary to use sealing TNC cable
plugs SPM 13008 to prevent cable corrosion.

Technical data

Casing Stainless steel AISI 316,
and fluor rubber

Sealing IP 65 with TNC connector
IP 67 with connector SPM
13008

Temperature range -30 to +100 °C

Dimensions 75 x 234 mm

Weight V 140 grams

Connectors TNC jacks

Cable length Max. 100 m

Fastening screws 2 x M4, stainless steel

SPM Instrument AB ¢ Box 504 ¢ SE-645 25 Stringnés » Sweden
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Min. 60 mm

]

p Cable

XXX!

length

max. 4'm

Shock pulse transducer

Min. 65 mm

Sealing ring

Moisture proof

cable connection with
TNC plug SPM 13008

Cable length
max. 100 m

=>

MG4

MG4

Technical data are subject to change without notice.

1SO 9001:2000 certified © SPM 2014-02 71945 B




Measuring cables

Transducer
Connector type

Coaxial cable
data

TNC Connector
type

45011-L

Straight crimp 93022
PVC sleeve 81018

PVC cable
-25to +70°C
2 5mm

SPM 90005

Straight crimp 93022
PVC sleeve 81018

45300-L

(L=

Straight crimp 93022

PVF cable

-55 to +150 °C
2 4 mm

SPM 90267

Straight crimp 93022

= ]]

46058-L

B

Sealing connector
13008

PVC cable
-25to +70 °C
@5 mm

SPM 90005

Straight crimp 93022

=1l

46041-L

Sealing connector
13008

PVF cable

-55 to +150 °C
2 4 mm

SPM 90267

Straight crimp 93022
PVC sleeve 81018

Sealing connector
13008

PVF cable
-551to0+150 °C
‘g4 mm

SPM 90267

Sealing connector
13008

Angle crimp 93077
PVC sleeve 81018

PVC cable
=25 to +70°C
25 mm

SPM 90005

Straight crimp 93022
PVC sleeve 81018

(]

Angle crimp 93077

PVF cable
-55to +150 °C
@4 mm
-SPM 90267

Straight crimp 93022

%gw: 2-pin connector 15168

PVC cable
-25to +70 °C
g5mm .
SPM 90005

Straight crimp 93022
PVC sleeve 81018

Standard cables for transducers

This is the range of ready made standard cables used for permanently installed vibration transducers
and shock pulse transducers. When ordering, please state the desired cable length (L) in meters.

SPM Instrument AB * Box 504 « SE-645 25 Stringnds  Sweden
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Modbus RTU protocol for MG4 49

Protocol for Modbus network using RTU

In a Modbus network using RTU (Remote Terminal Unit) mode, each 8-bit byte in a message con-
tains two 4-bit hexadecimal characters. Each message must be transmitted in a continuous stream.

Communication and hook-up

RS-485 port. Baud rate configurable 1200, 2400, 4800, 9400, 19200, 38400 and 57600 bps,
default setting 9600 bps. _

Bi-directional master-slave communication over a single set of screened twisted pair cables.
Max. line length per segment 1200 meters (4000 feet).

Differential transmission (balanced lines) with high resistance against noise.

Maximum 32 nodes per segment.

Parallel connected nodes, true multi-drop.

Initial settings Function codes supported
In a RS-485 network, all modules must have Function 03 (Hex): Reading data

“a unique address ID. Every MG4 has an initial  Reads the binary contents of a data register in

factory setting as described below: the MG4. Broadcast is not supported.
1. Address ID: o1 Query ‘
oiBbidae i 9600 bps The query me.ssage spfacn‘ies the starting regis-
.. ter-and quantity-of registers to be read. The
3. Rarity. Norie registers are addressed starting at zero.
4. Checksum: On The number of registers in the MG4 is 0 - 13.
Query example :
: Address addr
s A Function 03H
Byte format Start address Hi 00
éﬁmétﬁfbr:each byte in RTU mode is: Start address Lo 00
o ‘ : Number of registers 00
_ Coding system Number of registers 02
8-bit binary, hexadecimal 0-9, A-F. cre1é

Two hexadecimal characters contained in each crc16
8-bit field of the message.

Response
o The register data in the response message
Bits in a‘byte are packed as two bytes per register, with the
1 start bit. binary contents right justified within each byte.
8 data bits, least significant bit sent first. For each register, the first byte contains the
1 bit for even/odd parity; no bit for no parity. high order bits and the second contains the low
order bits.

1 stop bit if parity is used; 2 stop bits if no parity.
Response example:

Error check field Address addr
Cyclical Redundancy Check (CRC). Function 03H
Number of data bytes 04
Data Hi Register 0
Data Lo Register 0
Data Hi Register 1
Data Lo Register 1
crc16Hi
crclblo
SPM Instrument AB » Box 504 * SE-645 25 Strangnis ¢ Sweden Technical data are subject to change without notice.
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50 Modbus RTU protocol for MG4

Registers
Registers in MG4-1, MG4-2, MG4-12 and Alarm flag and system error register (4)
MG4-22: Data Hi register:

b0 System error VIB1
b1 System error VIB2
b2 System error SPM1
b3 System error SPM2
b4 Master system error

0 Measured value on VIB channel 1
Measured value on VIB channel 2
Measured value on SPM channel 1
Measured value on‘SP.II\/I channel 2

Alarm flags and system errors

MG#4 unit type ID b5 Master alarm level 2
Alarm level A1 on VIB channel 1 b6 Master alarm level 1 or 2
Alarm level A2 on VIB channel 1 b7 Master alarm levels 1 or 2 or system error

0 N O~ U bW N

Alarm level A1 on VIB channel 2

Data Lo register:
9 Alarm level A2 on VIB channel 2

b0 A1 alarm VIB 1 b4 A1 alarm SPM1

10 Alarm level A1 on SPM channel 1 b1 A2 alarm VIB1 b5 A2 alarm SPM1
11 Alamlovelng onsPMchannel !, b2AlalarmVIB2 b6 A1 alarm SPM2
arm fevel A1 on SPM chanhel 2 b3 A2 alarm VIB2 b7 A2 alarm SPM2

level A2 on SPM channel 2
L a Bits: 0 = Off, 1 = On.
ers(0,1) ,
asurement, value range 0 — 50.0 mm/s MG4 unit type register (5)
= register value 0 500 (0 - 01F4H). Data Hi register: not defined,
always zero.

SPM registers (2, 3)

SPM measurement, value,range‘O - 99 dBsv Data Lo register: 1 =MG4-1
Data Hi register = measured value dBm/LR 2 = MG4-2
| — 63H) G , ‘ 3 = MG4-12
k 4 = MG4-22

Data Lo regisfef = measured value dBc/HR

(0 - 63H) VIB alarm level register (6-9)

Alarm level, value range 0 - 50.0 mm/s
= register value 0 =500 (0 — 01F4H).

SPM alarm level registers (10-13)
Alarm level, range 0 — 99 dBsv

Data Hi register= Not defined
Data Lo register= Alarm level (0 — 63H).
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Modbus RTU protocol for MG4 51

Exception response

_Except for broadcast messages, when a master device sends a query to a slave device it expects

a normal response. One of four possible events can occur from the master’s query:

1 If the slave device receives the query without a communication error, and can handle the
query normally, it returns a normal response.

2 If the slave does not receive the query due to a communication error, no response is returned.
The master program will eventually process a timeout condition for the query.

3 If the slave receives the query, but detects a communication error (parity or CRC), no response
is returned. The master program will eventually process a timeout condition for the query.

4 If the slave receives the query without a communication error, but cannot handle it {for exam-
ple, if the request is to read a nonexistent register), the slave will return an exception response
informing the master of the nature of the error.

The exception response message has two fields that differentiate it from a normal response:

“Function code field:

In a normal response, the slave echoes the function code of the original query in the function

code iéldfyofwthe fesponse.~ All function codes have a most significant bit (MSB) of O (their values
 are all below 80 hexadecimal). In an exception response, the slave sets the MSB of the function
“code to 1. This makes the function code value in an exception response exactly 80 hexadecimal
high

han the value would be for a normal response. With the function code’s MSB set, the
ma‘gterkisyapplicaﬁon;prog,ram can recognize the exception response and can examine the data
field for the exception code.

Data field

‘In a normal response, the slave may return data or statistics in the data field (any information

fth

atlwas’},reql.:!:e‘st’ed' in the query). In an exception response, the slave returns an exception code
in the data field. This defines the slave condition that caused the exception.

is an ex
n in hexadecimal.

ple of a master query and MG4 exception response. The field examples are

show
Quéry
Byte- Contents Example Exeption response:
1 Slave .address 0A Byte Contents Example
2 Function 03 1 Slave address 0A
3 Starting address Hi 01 2 Function 83
4 Starting address Lo~ 00 3 Exception code 02
5 No. of reg Hi 00

4 CRC
6 No. of reg Lo 01 5 CRC
7 CRC -
8 CRC

In this example, the master addresses a query to MG4 device 10 (OA hex). The function code
(03) is for a ‘Read data’ register operation. It requests the status of the register at address 256
(0100 hex). Only one register is to be read, as specified by the number of register field (0001).

When the register address is non—existent in the MG4 device, the MG4 will return the exception
response with the exception code shown (02). This specifies an illegal data address for the slave.
The same response is made when the number of registers is not valid.

Code 02 is the only exception code in MG4.
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Machine Guard MG4

MG4-22A
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- Technical specifications
eneral
Vibration monitoring: 1 channel (MG4-1A/MG4-12A),
2 channels, multiplexing (MG4-2A/MG4-22A)
2, multiplexing (MG4-02A/MG4-12A/MG4-22A)

Data or analog outputs (4): 4 - 20 mA analog signal, selective range, no galvanic separation/
or R$-485 port for Modbus network using RTU

‘Main relay (1): 250 VAC, 5A, 1250 VA

2 (MG4-1A),
4 (MG4-02A, MG4-2A, MG4-12A, MG4-22A)
“125VAC, 1A, 60 VA7 150 VDC, 1A, 30 W
230 VAC, 115 VAC or 15 to 30 VAC/DC or 15 to 30 VAC/DC +£10%

Bearing monitoring:

_ Secondary relays:

Power supply:

Power consumption: max. 6 VA

Operating temperature range: 0° to 50° C (32° to 122° F)

Relative humidity: max. 95%

Altitude: up to 2000 m

Casing: polycarbonate/PVC, IP65

TNC connectors: silver plated brass, 10 to 15
Display screen: LCD, 4 x 16 characters, back-lighted
Status display: green, yellow, red LED

Dimensions: 200 x 144 x 77 mm

Weight: 1140.g (MG4-02A

1060 g (MG4-1A),
1070 g (MG4-2A),
1140 g (MG4-12A),

- 1150 g (MG4-22A)
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Machine Guard MG4 53

Technical specifications

Vibration channel (VIB)

Measuring range:
Resolution:
Frequency range:
Measuring time:
Alarm limits:
Alarm delay:
Fault indication:
Transducer type:

0.5 to 49.9 mm/s RMS (0 to 1.9 inch/s RMS)

0.1 mm/s (0.01 inch/s)

3-1000, 3-2000, 10-1000, 10-2000 or 100 - 1000 Hz, not programmable
programmable 1to 15 s

2, programmable

0 to 600 seconds, steps of 25

transducer line test for short and open circuit

IEPE (ICP®) with bias 2 to 18 V DC and sensitivity 0.9 to 12.0 mV/m/s?, type
SLD or TRV-18/19/20/21 with isolated installation foot TRX-18/19

Bearing channel (SPM)

SPM method:
Measuring range:
“Resolution:
“Alarm limits:
Hls ASlay:
Ffa,ulktfin:d\ica’t'ion:
’ Tré,n‘s'dyu\ce‘retype:

dBm/dBc or LR/HR, evaluated

0 to 99 dBsv

1.dB

2, programmable (dBm)

0 to 600 seconds; steps of 2 s

transducer line test of measuring circuit quality
SPM 40000 or 42000

Please note: The frequency range and the type of power supply are selected on ordering. They are factory set
and cannot be changed by the user. Please check the unit label for data.

This product must be disposed as electronic waste and is marked with a crossed-out wheeled bin
~ symbol in order to prevent it being discarded with household waste.

'When once the life cycle of the product is over You can return it to Your local SPM representative

for correct treatment, or dispose it together with your other electronic waste.

C € © Copyright SPM Instrument AB. 1SO 9001:2000 certified. Technical data are subject to change

without notice.
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Machine Guard MG4

,'rc’)uble Shooting

Probable cause

Action

' *MG4 can not be started.
The display does not light up.

No power supply to the
MG4 unit.

Check the power supply and the cable connections,
see manual page 6.

Check the glass tube fuse - see page 6.

No or unnormal measured "
values are displayed.

TLT (transducer line) fault,
open or short circuit.

Faulty transducer.

Incorrectly mounted
transducer. . -

Wrong type of transducer is
connected.

No isolation foot mounted
on the vibration transducer.

The MG4 is in stand-by
mode (Measuring = OFF)

Faulty MG4 unit.

Check the TLT status, see page 18 (VIB transducers)
and page 20-21 (SPM transducers).

Check with a correct transducer connected directly
to the MG4 input.

Check that the coaxial cable and the connectors are
correctly mounted and not damaged.

See above (TLT fault).

Check the measuring point and the transducer instal-
lation; see pages 24 — 29.

Check the suitable transducer type, marked on the
label placed on the MG4's upper side.

" Mount isolation foot on the transducer.

Check the configuration. Select “Measuring = ON",
see page 16.

Check the MG4 with the Test Generator STG02.

The cha’nhél is not linked to
the analog output.

TLT fault (transducer line),
open or short circuit.

Check the settings, see pages 19 — 20.

Check TLT status (see above) and repair if
necessary. Turn off TLT test (TLT = OFF) to see if
the analog outputs are working, see page 15.

The relays are not working.

The channel is not linked to
the relay.

The signal is above the
alarm limit.

Faulty relay.

Check the settings, see manual pages 19 — 20.
Check the relay function by tapping on the trans-
ducer.

Measure the resistance over the relay with a mul-
timeter.

No alarm for TLT fault.

TLT = OFF

Check the configuration. Select “TLT= ON", see
page 15.
Disconnect the transducer cables for function test.

The channels can not be
programmed.

The MG4 unit is locked.

Lock up with password, see page 16.
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SPM Programming guide

® ® O ® ® ©

Measuring results, Push SET to select Push RIGHT
all connected channels channel status display for VERSION
N\ menu
o[®)
Status light o7
for channel s.f?.a i '“?éf. @
with worst a O Push ENT to
i .. - Maxhine Guard"‘ ENT v t
| condition ® " o see setup
| for channel
@ An: lgO 4 Rly selected
5 h 7 ﬂ with SET
H 525‘ I ER i i i o @ N~

Vibration / shock 4 - 20 mA analog N @\

pulse transducer out (max. 4) or Relays, Power supply
input (max. 2 +2  RS-485 port for 250 vV (1), 230 Vac, 115 Vac,
channels) Modbus network 125 V (max. 4) 15 - 30 Vac/Vdc

' Default initiation

Hold down the invisible
reset button (A) and
press SET (B) to restore
~ default parameters.

~ Choice

“Setting, comment

Machine Guard MG

Version menu | b

Start
Select
Open
Change

Close/Save

AO®OO®A

Finish

Channel programming

On the VERSION menu, set
password OFF, then set 'SPM’

@ Select channel

@ Start programming

@ @ Change value
Change position
@ Next item

) Close / Save

on / off Set OFF to program, then set password ‘SPM’
on on/ off OFF freezes all outputs
on on / off OFF blocks yellow LED (not relay), min. current 4 mA

mm / inch

NC/NO

.VIB channel programming 3 - :
Item Default Range VIB channel 1 VIB channel 2
Name VIB channel 1/2 16 characters

Machine class 1 Ttob

Transducer sensitivity/Bias | nominal see data card

Measuring time 2 seconds 2to 155

TLT alarm, on relay no. - -- to max. 5

Alarm limit A1 1.9 mm/s --.-t0 49.9

Alarm A1, on relay no. - -- to max. 5

Alarm limit A2 4.6 mm/s - --.- t0 49.9

Alarm A2, on relay no. -- -- to max. 5

Analog out, channel no. - -- to max. 4

20 mA out = 50 mm/s 10 to 50 mm/s

Alarm delay - -1t0600s
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SPM channel programming,

Default

dBm/dBc technique

Min./max.

SPM channel 3

SPM channel 4

SPM channel 3/4

16 characters

-9 10 40

max. 19999

max. 1999 mm

15 5to 25
-- 1 to max. 5
dBm dBm / dBc
arm limit A1 21 dBn --to0 99 dBn
m A1 on relay no. - --to max. 5
Alarm A2, value dBm dBm / dBc
Alyarm limit A2 35dBn - t0 99 dBn
Alarm A2 on relay no. -- -- to max. 5
_Analog out 1, channel no. - --to max. 4
Analog out 1, value dBm dBm / dBc
alog out 2, channel no. -- --to max. 4
ut 2, value dBc dBm / dBc
' 90 dBsv 10 to 90 dBsv

-t0 600s

SPM channel progra

mming, LR/R technique

Default Min./max.

SPM channel 3

SPM channel 4

SPM channel 3/4

16 characters

,R{M”nkumber - 10 to 52
: 1 1to8
- ~15t0 30
1 1to9
: - max. 19999
i ;“»di;aymeter dm - max. 1999
Alarm limit TLT 15 5t0 25
TLT alarm, on relay no. -- 1tomax.5
Alarm A1, value LR LR/ HR
Alarm limit A1 -- dBsv -- t0 99 dBsv
Alarm A1 on relay no. -- -- to max. 5
Alarm A2, value LR LR /HR
Alarm limit A2 -- dBsv --to 99 dBsv
Alarm A2 on relay no. - --to max. 5
Analog out 1, channel no. - -- to max. 4
Analog out 1, value LR LR/ HR
Analog out 2, channel no. - -- to max. 4
Analog out 2, value HR LR/ HR
20 mA out = 90 dBsv 10 to 90 dBsv
Alarm delay - --to 600 s
Serial no Date .o SIGN. ittt
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SPM
XXX

condition monitoring solutions

We hereby declare that the product

‘quality and number of products in this
consignment are correct and in accord-

ance with our quality standards

© +46(0) 152 - 22500

Iager@spminstrument.se

" SPM Instrument AB | Box 504 | SE-645 25 Stringnis | Sweden

Tel +46 152 22500 | Fax +46 152 150 75 | info@spminstrument.se
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