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d. AUTOMATIC ENGINE CONTROL. - Should
engine control cables be shot away, four of the
controls will automatically assume predetermined
positions: throttles, wilde open; superchargers, 65
percent power; intercoolers, cold; and propellers,
1850 rpm. Functioning of the automatic control at
one unit will notaffect placement of controls at
other units, or ofsimilar controls on other engines.

Fig. 1 Description relevant to the intercoolers in the Pilot’s.
Manual for Boeing B-17 flying fortress.”

Fig. 2 Air-cooled engine oil cooler for T-34.9
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Table 1 Changes of the aluminum brazing process and the main products.
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TWice AIHINHT T v 7 2014561 % Table 21275%
TY% 799 7 AWK E > TRIBIRENRZ D,
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%, Table 212/R9T 7T v 7 ZOMHIZ LD, 2000%
4, MgE&HRDZ V5000288 L CudfiEnS
WT7000 R A EZHRLEL DT VI L EEDAH I
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75y 7 AOKBICE L TIREEICHHIhTw5
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HX : Heat exchanger

- Furnace Year
Brazing process Flux
atmosphere 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010s
A Aircraft HX g
Furnace brazing .
(Dry air) Automobile HX _
C . Aircraft HX >
orrosive o
flux Automobile HX g
. . . ‘ >
Dip brazing Air Railroad HX g
T >
Industrial HX _
Aircraft HX -
T »
Automobile HX _
v brazi Non-fl Vacuum B >
acuum brazing on-fiux (10,4~10,2 Pa) Railroad HX
Industrial equipment HX
Electric devices HX o
‘ >
Automobile HX g
Nocolok® brazing Non-corrosive Nitrogen Aircraft HX
flux (0,<1000 ppm) Railroad HX
Electronic devices HX g
\ \ >
Table 2 Components of the flux for the aluminum brazing.
Composition of flux (%)
B w Brazing .
o | — ~ o | — o o 02| & | = o “ ~ - ~ ~ Application
S12/c/2(3(28|28/3|3|5512|218 % a|a|s| 8| s|s| s emmerare 2P0
S22 |3|5 & 2 &|&|Es2 B g 2|22 S|2=2§8 3 © Y
E'-H
- 13 (3|20 5 | - - | - - - - | - - - | 5| -1 - - - - - - Al
- 120 |25 - - |50 | - | - - - - | - - - - - - - - - Al
- |38 - - 5 | - | - - - - | - - -2 |- -13]2] - - - Al
- | 28|51 |15 | - - - | - - - - | - - - - - | - - | 6 | - - - Al
- | 5 | 48|37 | - - - | - - - - | - - - - | 7] - - -1 3| - 610 Al
- 126 |54 | - - - - |12 ] - - - | - - - - 8] - - - - - 588 Al
- | 5 |48 |37 | - - - | - - - - | - - - - | 7] - - - - | 3 538 Al
- | 28 |54 - - - - |11.95[0.05| - - | - - - -1 6 | - - - - - 510 Al-Mn
Al-25Mg-
- 13013 |18 - - - 199 - - 101} - - - - 8 - - - - - 588 0.25Cr
1595 24 | 52 | - - - - | - [005] - - | - - - - | 8| - - - - - 593 Al-Mn
Al-25Mg-
129129 | 50 | - - - -] - - - 101 - - - -1 8] - - - - - 593 0.25Cr
- - |56 |36 | - - 101 - - - -] - - | 8 | - -] - - - - - 510 Al
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Fig. 3 Large heat exchanger brazed by the dip brazing. ¥
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Fig. 4 Relation between dew point and dilution of the flux
on brazabillity. '
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Fig. 5 Cross sections of the cup specimen composed of Al-10Si-1.2Mg filler metals.
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Fig. 6 Schematic illustration of the fillet formation

mechanism at the brazed joint of the cup specimen.?

Fig. 7 Fhilco-Ford Corporation vacuum brazed aluminium
air conditioner evaporator of the packed-block
construction. >V
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Fig. 9 Dissolution groove occurred in a brazed joint.
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Fig. 18 Component materials for the brazed honeycomb panel.

Table 3 Development history of the alminum brazed
honeycomb panel for the railroad vehicles.

Year Application User company
SCM support flame for

1987 Mag-Lev train Railway Technical
MLUO002,miyazaki Research Institute
experiment line
Body structure of next- .

1992 generation shinkansen ]éast Japan Railway
STAR21(953-1) ompany
Body structure of next- .

1995 generation shinkansen g(e)nmtrzlnjap an Railway
300X(955-5,6) bany

1997~ Body structure of series | West Japan Railway
500 shinkansen Company
Body structure of Mag-

2003 Lev train Central Japan Railway
MLXO01-1,yamanashi Company
experiment line

2007~ Pantograph covers on Central Japan Railway
N700 shinkansen Company

Fig. 19 SCM support frame (hatching area).®

BELFNTH 2%, AL OHMTAS I =7
LA DOEEHEEY TH Y, Fig. 20 D FEM T &
Fig. 21 OBERBEOMRIT L —FK% L, EHREZT
ME LB RERER L. SRR K HT SO
STAR21 & 300X, V) =7 ILFLFERM MLX01-1 O 4
(W OMBE, R, RIFZMKS 2 —RAEEH) (TR
SN, MERBIEEOMEEBL CTHBY, SEHN
FEAR A O 38 FVE SRR GRS 7299, 2otk
1997 420 & B SR & B AR L 7= Fig. 22 @ 500 R
DORERE, 2007 4E 128 L7z Fig. 230 700 R D
HAYFXA OS5 757 2T % HN— LB
IEORE) ISR SN THEICE > T b, 500 %8
e OSNT00 B ft Fl D= H 5732 VidFig. 24 0 X
IR AEBERERAEL TS NE0THS2%, 500
SRHEH 2 OV B BRI BN 2 2 LT gER
OFRETIE, MENRE oAV DONZH AT
EHROBEEAT (74 Ly bR S50 12K
e RS0 ol NANVO ETHEZGHLET
BHT634 kmbDOES LR L5, 74 Ly MIhh—
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Fig. 23 Pantograph covers on N700 Shinkansen
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Fig. 24 Ultrasound inspection result of the brazed

honeycomb panel for series 500 Shinkansen.
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