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My 2 years old Sigma 50mm 1:1.4 EX DG HSM has recently gave up the ghost by no apparent 
reason. AF turned from good to sluggish and finally stopped moving at all. When I half press the 
shutter button I could hear slight ticking sound coming from the lens but it would not move. As I 
like to take stuff apart and try to fix them, or at least learn what's wrong with it, I couldn't help but 
to take it apart.

First impression: the materials used are very good, all internal tubes are made from metal, unlike the 
Canon one which is mainly made from plastic. The focusing cams are very percisely machined, 
with very tight tolerances and smooth movement, which is very good sign.

However, each time after I took apart and re-assemble the lens, the AF would start working for a 
short period, say a week at the beginning, then it got worse. Re-assembling the HSM motor would 
only make the lens AF working for a day. It would stop working in the next morning when I pick up 
the camera again, very frustrating.

I had to dig deeper to see what really went wrong with the lens. The glass unit moves smoothly with 
hand, so there is obviously no problem on that part. The HSM motor is actually very simple in 
construction, two pieces of metal rings pressed against each other, one with teeth and pizoelectric 
material to generate vibration. What can go wrong with this?
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I have to mention that I have disassembled dozens of Canon's lens, fixed broken flex cables and 
added lubrication to the sliding parts. But not a single one had a USM failure. The Canon USM's 
construction is very similar, but both the rotor and the stator are made from aluminum, as far as I 
can tell.

This Sigma HSM looked weird to me. The stator is made from golden colored material, seems like 
brass or some alloy with copper. The rotor is aluminum but the surface is coated with a lousy paint 
job, like a thick layer of black paint being sprayed on the surface.

Since the AF is broken, there could be three items that can potentially be faulty: 1. the driving 
circuit on the PCB. 2. The stator, 3. The rotor.

I had to narrow down where the problem really lies. I put the stator on a hard table surface, teeth 
side down, connected it to the PCB and hold the PCB connector to my Canon camera with the PCB 
dangling between the camera and the HSM stator (dangerious move, do not try it at home). Turned 
it on and half pressed the shutter button. To my surprise the stator vibrates on the table and tried to 
rotate. Because the contact force is too low, it only moved very faintly. I tried to press it against the 
table using my hand and I got an electric shock (!) to my fingers. Apparently the alternating current 
passes easily through my body and shocked me! I then put a lens cap on the stator, acting as an 
insulator and tried to AF again. Now with good force applied on the rotor, the movement is very 
strong. Conclusion? The PCB and stator are both good!

The problem must lie on the rotor. How could a piece of metal ring having any problem? After 
careful inspection it comes as a shocker: The rotor uses black paint to act as the contact wear 
material! After using it for a while the paint will inevitably get wear out, them HSM will then stop 
working. Why do they need a layer of paint? Canon's USM doesn't need paint, Nikon's SWM 



doesn't need paint, why does HSM need it?

I went ahead and sanded off the paint layer, exposing the bare aluminum on the ring. After some 
careful polishing with wet P1200 sand paper and 3M P2000 rubbing compound, I though I did a 
good job reconditioning the rotor surface. After reassembled the lens back together, it started AF 
just fine! I was over joyed with my achievement, thinking that I fixed my lens for good. However, 
things didn't last long. After only 2 days of sparse use, the AF stopped again. Same sympton: ticking 
sound when lens was trying to AF. I had to strip the lens down the the HSM part again. Apparently 
the rotor and stator has jammed up. Previously I was able to manually rotate the rotor when it is 
mounted on the lens, but now it is firmly fused with the stator! Until I took the pressure spring off 
and separate the stator and rotor again.



After careful inspection, it seems that the stator (golden teethy part) is made from a harder metal 
than the aluminum rotor, and when running in bare metal, it will scortch the rotor and create metal 
shavings. Those shavings accumulate and made bigger scortch in both the stator and the rotor, 
finally caused them to seize.

Now the result is clear: The HSM needed this layer of spray paint to work properly. The paint 
provided scortch free friction interface. I now have to order new HSM parts to get my lens fixed. 
But how long can a new layer of paint last? Do a search on the internet and you will see a lot of 
similar symptoms of HSM suddenly stop working and giving faint ticking sound. I love the Sigma 
50mm lens in terms of optical performance. My copy's AF accuracy is also good after body AFMA. 
But knowing that the entire HSM mechanism rides on a thin layer of paint, I'm not sure I am 
confident enough to invest on another Sigma lens.
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