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B 7 : Structure-Borne Sound Analysis

B £ : Machine Gap Monitoring

A : Machine Gap Monitoring (Processing of measured values)
B 7 : Cooling Air Analysis

B + : Hotspot-Detection(Cooling Air Analysis)
B -+ — : Ozone Analysis(Cooling Air Analysis)
B+ — : Cavitation detection and analysis
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B = : Graphic Screen



B w : Trend Screen



B % : Structure-Borne Sound System



B 75 : Structure-Borne Sound Analysis



~ AirGap Polar [Smm,10°]

B + : Machine Gap Monitoring




A : Machine Gap Monitoring (Processing of measured values)



Schematic of Cooling Air Analysis consisting of hotspot-detection & ozone analysis

B : Cooling Air Analysis



B + : Hotspot-Detection(Cooling Air Analysis)



B +— : Ozone Analysis(Cooling Air Analysis)
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B + = : Cavitation detection and analysis
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ALSTOM

e Below Generator, resting on
I Turbine headcover
— Simple supporting cone,
compared to a TB bracket.
— Very compact Hydro set
— shortened shaft-line
— minimised Civil Works
(underground power-
stations)

— But : rarely specified as part
of usual Customers and
Engineers technical
descriptions.
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Inserting of the heating rod

Engergization
Time of heating
Rotation of nut

Switching off power

Cooling down

Rrmoving of heating rod

\

HA T A LA

ANNEXE2-SEQUENCE FOR USING OF HEATING ROS

BAF RBR - RATERD SRR EE BRSNS
5’'minimum
[ 1

/

The heating rod not energized
is in the bolt housing
For equalizing

BRNEHBAEBRT A O s KB
v 5’minimum

\ v

The heating rood stay in the bolt housing

Time depending of type and dimensions of bolt

v

mBERGHMRAAENREME

=

e $ 5 44

2eme bolt
Ler bolt

) 4
A
v

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Time in minutes

B+ ¢ 3K SR e A AR 2 B0 R I
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EQUIPMENT Hydraulic Governor
TESTITEM Test of Gate Propgrtipnal Valve
Characteristic
Type of Proportional Valve :
W/G-Servomotor Stroke Mesaure Range 25%-75% mm
Close Open Pos. Open Close Pos.
Proportional | Time W/G-SM Proportional | Time W/G-SM
Vavle Pos. Speed Vavle Pos. Speed
[v] [sec) | [mm/sed] [v] [sec) | [mm/sed]
0.5 -0.5
1.0 -1.0
2.0 -2.0
3.0 -3.0
4.0 -4.0
5.0 -5.0
6.0 -6.0
7.0 -7.0
8.0 -8.0
9.0 -9.0
10.0 -10.0
11.0 -11.0
12.0 -12.0
13.0 -13.0
0il Temp :
0il Pressure :
Adjusted Opening Time sec
Adjusted Closing Time sec

Fo— U RE R AR T
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EQUIPMENT Digital Governor
INPUT SIGNAL
Calibration of Wicket Pos. Transmitter

TESTITEM

Type of Transmitter :

Schematic NO : 65 GP
DESIGN ACTUAL
WG-Stroke Transmitter Signal | Transmitter Signal
(mm] (mA] [mA]
0 4.00
20.4 7.20
40.8 10. 40
61.2 13. 60
81.6 16. 80
102 20.00

) R W R AR MR



Scotch-Weld™

Epoxy Adhesive
2216 B/A Gray « 2216 B/A Tan NS« 2216 B/A Translucent

Fechmcal Data

Vs, 1998

(Supersedes March 1, 1995)

Product Description 3IM™ Scotch-Weld™ 2216 B/A Gray, Tan NS and Translucent Epoxy Adhesives are
flexible, two-part, room temperature curing epoxies with high peel and sheer strengths.
Features » Excellent for bonding many metals and woods, most plastics and rubbers and
masonry products.
* 2216 B/A Gray Adhesive meets MIL-A-82720.
+ 2216 B/A Tan NS Adhesive provides a non-sag product for greater bondline
control.
Typical Uncured Note: The following technical information and data should be considered representative
Physical Properties or typical only and should not be used for specification purposes.
Product 2216 B/A Gray 2216 B/A Tan NS 2216 B/A Translucent
Base Accelerator Base Accelerator Base Accelerator
Color: White Gray White Tan Translucent Amber
Base: Modified Modified Modified Modified Modified Modified
Epoxy Amine Epoxy Amine Epoxy Amine
Net Wt.: (Ibs.gal.) 11.1-116 10.5-11.0 11.1-116 10.5-11.0 9498 8.0-8.5
Viscosity: (cps) (Approx.)
Brookfield RVF 75,000 - 40,000 - 75,000 - *40 - 11,000 - 5,000 -
#7 sp. @ 20 rpm 150,000 80,000 150,000 80 15,000 9,000
Mix Ratio: (by weight) 5 parts 7 parts 5 parts 7 parts 1 part 1 part
Mix Ratio: (by volume) 2 parts 3 parts 2 parts 3 parts 1 part 1 part
Work Life:
(Approx. Time for 100
Gra Qty. @ 75°F (24°C) | 90 minutes | 90 minutes | 120 minutes | 120 minutes | 120 minutes | 120 minutes

*Press Flow (sec.) 20 grams or 20g, 50 psi, 80°F, 0.104 in. orifice.



Scotch-Weld™

Epoxy Adhesives
2216 BAA Gray 2216 BA Tan NS+ 2216 B/A Translucent
Typical Cured Product 216Gray | 2216 TanNS | 2216 Translucent
Physical Properties
Color Gray Tan Translucent
Shore D Hardness 50-65 65-70 35-50
ASTM D 2240
Time to Handling Strength 812 hrs. 812 hrs. 12-16 hrs.
Typical Cured Product 2216 Gray 2216 Translucent
Electrical Properties
Arc Resistance 130 seconds
Dielectric Strength 408 volts/mil 630 volts/mil
Dielectric Constant@73°F (23°C) 5.51-Measured @ 1.00 KC
Dielectric Constant@140°F (60°C)}  14.17-Measured @ 1.00 KC
Dissipation Factor 73°F (23°C) 0.112 Measured @ 1.00 KC
Dissipation Factor 140°F (60°C) 0.422-Measured @ 1.00 KC
Surface Resistivity@73°F (23°C) | 5.5 x 10' ohms—@ 500 voits DC
Volume Resistivity@73°F (23°C) | 1.9 x 102 ohms-cm~@ 500 voits DC | 3.0 x 10"2 ohms-cm
@ 500 volts DC
Typical Cured Product 2166 2216 Transiucent
Thermal Properties e
Thermal Conductivity 0.228 Btu-f'f2h°F 0.114 Btu-f/fh°F
Coefficient of Thermal 102 x 108 in.fin./°"C 81 x 108in/in,’C
Expansion between 0-40°C between -50-0°C
134 x 10¢infin./°C 207 x 108in.fin,°C
between 40-80°C between 60-150°C
Handling/Curing Directions for Use
Information

1. For high strength structural bonds, paint, oxide films, oils, dust, mold release agents
and all other surface contaminants must be completely removed. However, the
amount of surface preparation directly depends on the required bond strength and
the environmental aging resistance desired by user. For suggested surface
preparations of common substrates, see the following section on Surface Preparation.

2. These products consist of two parts. Mix thoroughly by weight or volume in the
proportions specified on the Product Label and in the Uncured Properties Section.
Mix approximately 15 seconds after a uniform color is obtained.

3. For maximum bond strength apply product evenly to both surfaces to be joined.

4. Application to the substrates should be made within 90 minutes. Larger quantities
and/or higher temperatures will reduce this working time.

5. Join the adhesive coated surfaces and allow to cure at 60°F (16°C) or above until
firm. Heat, up to 200°F (93°C), will speed curing.




Scotch-Weld™
Epoxy Adhesives
2216 B/A Gray 2216 B/A Tan NS+ 2216 B/A Translucent

Typical Adhesive C. Overlap Shear Strength After Environmental Aging Etched Aluminum
Performance
Characteristics Overlap Shear (psi) 75°F (24°C)
(continued) 2216 2216 2216
B/AGray | B/ATanNS | B/ATrans.
Environment Time Adhesive Adhesive Adhesive
100% Relative Humidity
@120°F (49°C) 14 days 2950 psi 3400 psi

30 days 1985 psi 2650 psi 1390 psi
90 days 1506 psi

**Salt Spray@75°F (24°C) 14 days 2300 psi 3900 psi
30 days 500 psi 3300 psi 1260 psi
60 days 300 psi

Tap Water@75°F (24°C) 14days | 3120psi 3250 psi
30days | 2042 psi 3700 psi 1950 psi
days | 2075 psi

Air@160°F (71°C) 35 days 4650 psi 4425 psi

Air@300°F (149°C) 8 days 4000 psi 4450 psi 3500 psi

Anti-icing Fluid@75°F (24°C)|  7days | 3300 psi 3050 psi 2500 psi

Hydraulic Qil@75°F (24°C) 30 days 2500 psi 3500 psi 2500 psi

JP-4 Fuel 30 days 2500 psi 2750 psi 2500 psi

Hydrocarbon Fluid 7 days 3300 psi 3100 psi 3000 psi

D. Overlap Shear Strength on Abraded Metals, Plastics, and Rubbers.
Overlap shear strengths were measured on 1 in. wide 1/2 in, overlap specimens.
These bonds were made individually using 1 in. by 4 in. pieces of substrate (Tests
per ASTM D-1002-72).
The thickness of the substrates were: cold rolled, galvanized and stainless steel -
0.056-0.062 in., copper — 0.032 in., brass — 0.036 in., rubbers — 0.125 in., plastics —
0.125 in.. All surfaces were prepared by solvent wiping/abrading/ solvent wiping.
The jaw separation rate used for testing was 0.1 in. per minute for metals, 2 in.
per minute for plastics, and 20 in. per minute for rubbers.

Overlap Shear (PSI)@75°F (24°C)

Substrate 2216 B/A Gray Adhesive | 2216 B/A Tan NS Adhesive
Aluminum/Aluminum 1850 2350
Cold Rolled Steel/Cold Rolled Steel 1700 3100
Stainless Steel/Stainless Stee! 1900
Galvanized Steel/Galvanized Steel 1800
Copper/Copper 1050
Brass/Brass 850
Styrene Butadiene Rubber/Steei 200"
Neoprene Rubber/Steel 220"
ABS/ABS Plastic 990* 1140*
PVC/PVC, Rigid 940*
Polycarbonate/Polycarbonate 1170* 1730*
Acrylic/Acrytic 1100 110*
Fiber Reinforced Polyester/

Reinforced Polyester 1660 1650

*The substrate failed during the test.

**Salt spray results are affected by substrate comosion which results in adhesive failure.



Scotch-Weld™
Epoxy Adhesives
2216 B/A Gray * 2216 B/A Tan NS - 2216 B/A Translucent

Surface Preparation 3. Acid Etch - Place panels in the following solution for 10 minutes at 150°F + 5°F
(continued) (66°C +£2°C).
Sodium Dichromate 4.1 - 4.9 oz./gallon
Sulfuric Acid, 66°Be 38.5041.5 oz./gallon
2024-T3 aluminum (dissolved) 0.2 oz./gallon minimum
Tap Water Balance of volume
4. Rinse: Rinse panels in clear running tap water.
5. Dry: Air dry 15 minutes; force dry 10 minutes at 150°F + 10°F (66°C + 5°C).
6. If primer is to be used, it should be applied within 4 hours after surface
preparation.
Plastics/Rubber
1. Wipe with isopropy! alcohol.*
2. Abrade using fine grit abrasives (180 grit or finer).
3. Wipe with isopropyl alcohol.*
Glass
1. Solvent wipe surface using acetone or MEK_.*
2. Apply a thin coating (0.0001 in. or less) of Scotch-Weld EC-3901 Primer to the
glass surfaces to be bonded and allow the primer to dry a minimum of 30 min.
@ 75°F (24°C) before bonding.
*Note: When using solvents, extinguish all ignition sources and follow the
manufacturer’s precautions and directions for use.
Typical Adhesive A. Typical Overlap Shear Strength
Performance (PSI) ASTM D-1002-64
Characteristics
Overlap Shear (psi) @ 75°F (24°C)
Test Temperature 2216 B/A Gray 2216 B/ATan NS | 2216 B/A Trans.
Adhesive Adhesive Adhesive
-67°F 2000 2000 3000
75°F (24°C) 2500 2500 2500
180°F (82°C) 400 400 140
B. Typical T-Peel Strength
(PIW) ASTM D-1876-61T
T-Peel Strength (piw) @ 75°F (24°C)
Test Temperature 2216 B/A Gray 2216B/ATanNS | 2216 B/A Trans.
Adhesive Adhesive Adhesive
75°F (24°C) 25 25 25




Scotch-Weld™
Epoxy Adhesives

2216 B/A Gray+ 2216 B/A Tan NS+ 2216 BA Translucent

Storage and Shelf Life

Storage: Store products at 60-80°F (16-27°C) for maximum storage life.

Shelf Life: When stored at the recommended temperatures in the original, unopened
containers, these products have a shelf life of two years from date of
shipment.

Precautionary
Information

Refer to Product Label and Material Safety Data Sheet for Health and Sefety information before using the
product.

For Additional
Information

To request additional product information or to amange for sales assistance, call toll free 1-800-362-3550.
Address comespondence t0: 3M Adhesives Division, 3M Center, Bullding 220-7E-05, St. Paul, MN
55144-1000. Our fax number is 612-733-9175. in Canada, phone: 1-800-364-3577. In Puerto Rico,
phone: 1-808-750-3000. In Mexico, phone: 5-728-2180..

Important Notice

3M MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. User is
responsible for determining whether the 3M product is fit for a particular purpose and suitable for user's
method of application. Please remember that many faciors can affect the use and performance of a 3M
Adhesives Division product in a particular appiication. The materiais ¥ be bonded with the product, the
surface preparation of those materials, the product selectad for use, the conditions in which the product
is used, and the time and environmental condiions in which the product is expected to perform are
among the many factors that can affect the use and performance of a 3M product. Given the variety of
factors that can affect the use and performance of a 3M product, some of which are uniquely within the
user's knowledge and control, nummmwmuwuwwwmm
itis fit for a paricular purpose and suitable for the user’'s method of application.

Limitation of Remedies
and Liability

If the 3M product is proved to be defective, THE EXCLUSIVE REMEDY, AT 3M'S OPTION, SHALL BE
TO REFUND THE PURCHASE PRICE OF OR TO REPAIR OR REPLACE THE DEFECTIVE 3M
PRODUCT. 3M shall not otherwise be liable for loss or damages, whether direct, indirect, special,
incidental, or consequential, regardiess of the legal theory asserted, mdndngmglgence warranty, or

strict Kabiity.
~C)-

This Adhesives Division product was manufactured under a 3M quality system registered to SO 9002
standards.

For Additional Product Safety and Health Information, Sce Material Safety Data Sheet, or call:

Adhesives Division

3M Center, Building 220-7E-05
St. Paul, MN 55144-1000
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