There are a whole bunch of different issues about HOT (or line output) devices. Here's a bit of a tutorial on them: 

Actually, as a bipolar transistor warms up, its gain increases a bit. Up to a point this is good for the HOT, as higher gain will mean lower saturation voltage, so the power dissipated will actually drop a bit. 

There is a limit to how hot you can run a transistor without shortening its life, of course. Roughly I would say about 150-170 degrees F is as high as you would ever want. 

I think there are a number of other problems that destroy HOT devices, especially in computer monitors. 

A bypass cap on the horizontal drive stage developing high ESR is certainly one of the most common problems. If you don't have enough drive current, the HOT will certainly overheat and fail, sometimes in just a minute or two. There is one symptom of low drive current that MAY (but doesn't always) show up on the screen: The very rightmost edge of the picture will be SLIGHTLY compressed. Interestingly enough, in a computer monitor the HIGHEST DRIVE CURRENT to the HOT is often required at the LOWEST horizontal scan frequency (31kHz for most VGA/SVGA/plug and play monitors). This is of course the frequency that the video card produces while the computer is booting up. 

Don't forget that the gain of most HOT devices isn't very high, typically anywhere from 5 to about 8. So, if the maximum collector current is 10 amps, the driver circuit will need to supply at least 2 amps of base current when the HOT is ON. This is why horizontal driver stages often use a power transistor. Coupling the drive through a step down transformer helps give the required current. The leakage inductance of the drive transformer also helps the HOT turn off more quickly. If the HOT always runs hot, maybe there isn't quite enough drive current. Also, there are some HOT devices available now that have gains up to about 20. 

Closely related to the drive current and gain of the HOT is its maximum current rating. The current through the HOT is a ramp. It starts at zero, with the electron beam at the middle of the screen. It increases in a linear ramp until it reaches maximum at the RIGHT EDGE of the raster. Then the transistor quickly shuts off, and the standard positive half cycle "flyback" pulse of about 900 to 1000 volts at the collector occurs. During this period, the electron beam quickly jumps from the right hand side of the screen to the left hand side. At the end of the flyback pulse, the collector voltage drops slightly below 0 volts, and the damper diode begins to conduct. As the magnetic field in the deflection coil drops to zero, the current through the damper diode also drops to zero. At this point the electron beam is back at the center of the screen and the whole cycle begins again with the HOT being switched back on. Keep in mind the drive signal to the HOT is essentially a square wave -- it is either supposed to be all the way on or all the way off. The heat in the HOT is generated because every transistor has some small saturation voltage, so the collector voltage never drops all the way to 0 while the HOT is turned on. If the maximum collector current is several amps, then a couple of volts across the transistor at full output current can lead to quite a bit of heat. 

The larger the monitor or TV, the greater the maximum HOT current will be. Many older TV set HOTs are rated at only 5 to 8 amps max. Computer monitor HOTs are usually around 10 amps. Some of the latest hi-res 20" and bigger computer monitors require HOTs rated at 15 amps. HOTs are actually made up to a maximum current rating of about 25 amps. I imagine these get used in HDTV and projection TV. They are pretty expensive! Anyway, one way to reduce HOT temperature is to upgrade to one with a higher maximum collector current rating if you can find one and it it will fit on the heatsink. 

Another issue is the "switching time" of the transistor. The faster this is, the cooler it runs. This is usually in the transistor data sheet specs as "Tf" or "fall time." .5usec is OK for TV sets, but for most of today's hi-res computer monitors, .1 or .2usec is the standard. Switching time is important, because when the HOT turns off, the flyback pulse has a rapid rise time, so there will be some momentary power dissipation as the collector voltage quikly goes up to 900 volts but a small current is still flowing through the HOT as it turns off. This also generates heat, and higher scan rates increase the heating from this cause. Again, upgrading to a transistor with a faster switching time may help. 

Finally, there is the maximum voltage rating of the HOT in the "OFF" state. This is usally 1500V, but some of them now are available at 1600 or even 1700V. Failures from excessive voltage often are caused by power surges or power supply failures where the DC supply voltage to the HOT goes too high. This may also cause an HV shutdown, but not necessarily fast enough to protect the HOT. 

Some computer monitors have a completely separate drive stage for the flyback transformer than for the deflection coils. These units may still have high voltage even if the HOT for the deflection coils has failed. They usually won't show light on the screen as there is a blanking circuit to protect the CRT from screen burn if either the horizontal or vertical deflection isn't working. Monitors with a separate HOT for the deflection coils usally control the width of the image by controlling the DC supply voltage to the HOT. So, watch out for monitors where the H width control doesn't appear to work and the picture is way too wide. This will overstress the HOT. This kind of problem can come from a shorted FET or other device in the power supply feed to the HOT. It can sometimes come from a choke coil or inductor in this power supply circuit that has shorted. 

Finally, an HOT may fail because of a bad flyback or bad horizontal stage tuning capacitor (the high voltage film capacitors that are in parallel with the HOT). Bring up the unit with a variac or series light bulb to limit the current after installing the new HOT. A bad flyback will get hot to the touch very quickly when operated at partial power. Today's computer monitors dont' seem to blow very many flybacks any more, but they sure do eat a lot of HOTs. 
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