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Potential sticky!
Maintenance of an Agni 95B permanent magnet motor.

So after trying to make sense of the Agni workshop manual | decided the world would be better off if | just
documented my maintenance in photos and give some advice.

So first up, this is why | need to maintain my motor: | bent the shaft @

This seems impressive, but if like any budding TTX-GP entrant you have decided to pair up two motors but
put a weak coupling between them, this might be more common than you anticipated. So the good news is
the shaft can be replaced, but there are a few things you need to do to get to this stage. First up, a little bit
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of useful info on the Agni motor - it is a single load-bearing shaft with only a dual bearing behind the front
face to hold everything in place and bear the load. The motor is literally held together by the strength of the
magnets! So much of the technique revolves around not getting your fingers jammed in the magnets.

First up, vacuum the shed / workshop and make sure it's plenty clean. Magnets attract iron filings, and any
copper or aluminium can cause potential shorts.

Now, you will need a long, good quality 6 mm Allen key, 13 mm ring-spanner (wrench for those north
Americans), Phillips head and normal screwdriver and a bench vice with bits of wood to protect the shaft
from damage. You will also need to fabricate a case splitter from a piece of 10 x 20 mm thick steel, at least
100 mm long. Punch mark and drill three holes in a straight line, 49 mm apart, with the centre hole being 6.8
mm in diameter. The closest you can get to this in imperial is 17/64ths, which is a little tight for my liking.
Now, thread this hole with an M8 x 1.25 tap with lots of machine oil. The outer two holes can be drilled half
way with the same 6.8 mm drill bit, but finish the last 3 mm with a 4.5 mm drill bit for the M4 screws. The
0.5 mm allows for any sloppiness & Now take about 200 mm of M8 x1.25 threaded rod and file the last 20
mm down to a point about 6 mm in diameter. This will sit inside the recess of an Allen screw and provide
pressure, so make sure it's no bigger!
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Start by first removing the brush housing of the motor. If the alighment marks aren't obvious, make your own
so that you can put them back on with the right amount of advance / retard. Now unscrew the four outer
screws with a Phillips head driver. As you undo the last screw the whole lot will pop out as the brushes are
under pressure from the springs. Gently lift them away without doing any damage to the brushes.
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Put these in a safe spot away from crap and dust.

Now screw the plate onto the motor (sans brush holder) with two M4 screws.
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Insert the threaded rod, pointy bit first, and screw it in.
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Wind two nuts down to about 40 mm above the plate and lock tighten them. Now, take the 13 mm ring
spanner and wind clockwise to drive the rod into the motor. This will begin to tighten. As you wind the rod in,

the case will split. Only the force of the magnets are doing this!
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It will begin to tip to one side - don't be tempted to put your fingers in there to pull it apart yet! Keep
winding until the entire armature is outside the stainless steel retainer. Then you can pull it off.
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This is what the inside of the back of the motor looks like:
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Now, place the rear half somewhere away from ferromagnetic metals!

OK, to remove the armature from the front half. Place it in a vice with wood to protect the shaft (if the shaft
is bent to buggery, who gives a sh1t, but if you want to do something other than change a shaft, look after
it). Tighten the vice as hard as you can, making sure the keyway is facing away from the vice. The next step
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requires a lot of radial force, so slide a bit of flat 15 x 3 mm steel into the keyway to provide some additional
resistance while turning. Secure the 6 mm Allen key into the centre bolt of the armature. Don't undo the
outer 6. It will be loose for a bit, then get tight - really tight. Slide some steel tubing over the Allen key and
really wail on it.
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The armature will begin to lift off to the point where the bolt becomes loose and you can wriggle the whole
lot off.
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Check it for any obvious damage etc.
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Now place the front case between two bits of wood in the vice. Don't crush the magnets!

https://www.endless-sphere.com/forums/viewtopic.php?f=30&t=27795 13/32



18/06/2020 Agni Motor Maintenance - Endless Sphere

Screw a piece of 135 mm long M8 x 1.25 threaded rod into the shaft like so:
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Then slide a piece of 25 mm INSIDE diameter steel tubing over the shaft. It needs to be a bit shorter than the
combined length of the rod and the shaft; so about 120 mm long. Place a couple of big washer with a small
hole (well, enough to clear the M8 rod) over the end of the rod, with any additional washers which might help

prevent it from pulling through. While in the vice, tighten it up so that it is snug and begins to turn the whole
shaft.

https://www.endless-sphere.com/forums/viewtopic.php?f=30&t=27795




18/06/2020

Agni Motor Maintenance - Endless Sphere

-

photobucke

host, store. share.

>

—
'-\,""'
—
-‘_ —
—
— —
—
_—
—
—
—

\
‘!nm

Now, put the whole lot in the vice and tighten on the bit of pipe nice and tight.
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Now tighten the nut, using any leverage as necessary. | found the old fork stanchions from my RG250 to be
perfect &)
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Eventually the shaft will slide out of the bearings in the the front half of the case.
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And now we have removed the bent shaft!
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At this stage you can remove the bearings by tapping them out with a bit of 10 mm rod, tapping the inside
bearing out and then the outer bearing out (in opposite directions, as there is a retainer between the two).
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If like me you need to replace the shaft and the bearings are OK, then place the new shaft in the bearings
from the outside. Don't hammer on it to set it in place, rather, pull it back in from the inside using the same
threaded rod and a slightly shorter bit of 25 mm ID pipe. Pictures of the replacement process to come soon!!

Cheers,
CHRIS

Voltron Evo - Electric Superbike

Voltron - the dual Agni powered smoke machine
My _Lithium powered E-Max scooter

My _stolen e-bike

I build great batteries!

If you think electric bikes are slow, build a faster one and we'll see you next year. (A}

Jozzer 100 kW 66

Re: Agni Motor Maintenance
May 08 2011 6:13am

Good work Chris, and excellent tutorial! Well done..
Steve

Mazda MX-5. 300KW power. Soliton 1 controller, 11" Kostov motor, 20KW/H Turnigy Lipo for 60-100 miles range.
120mph top speed.

Hudson Kindred Spirit 3 wheeler. Twin Agni setup, 300KG 80KW. 100mph top speed (maybe more, but no-one has
the guts to try!)

Aprilia RS125, Agni motor, 600A 96v Kelly controller, 6kw/h pack
Dual Agni Ducati.

Countless ebikes and trikes..

http://www.Jozztek.com
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Re: Agni Motor Maintenance
May 08 2011 6:58am

this needs to be copied / moved into tech reference !!.. well done ! &)
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ES site status page:
http://www.ypedal.com/ES/ES.htm

Agni Motor Maintenance continued
May 31 2011 8:02am

OK so the replacement motor shafts arrived yesterday and | spend an hour finishing the job. And for your
pleasure, | took some photos of it

The shaft pushed in by itself to about half way. Do make sure you put it in the right way &3
Don't hammer on it, but push it in with a block of wood until it won't go any further.

Take the same bit of M8 threaded rod you used to split the motor case and remove the nuts. Screw it into the
back of the motor shaft through the front plate. Then slide the 25 mm ID pipe over the rod and add a couple
of big washers. Then put the nut on the protruding rod and tighten until the shaft begins to turn. Now place
the whole thing in a vice but BE CAREFUL not to get caught between the magnets and the vice! | used a bit of
wood to stop them from touching:

Tighten the nut and the shaft will be pulled into the bearing until it is home. The rod will stop turning and
you have hit the end. Now undo the nut and disassemble, taking care not to let anything get close to the
magnets.
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Shaft is in!

Now place the shaft between two bits of wood in the vice and tighten.
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With the keyway pointing out to the side, you should be able to slide some flat steel in to stop the thing from
turning when the rotor is replaced.

Lower the rotor onto the back of the shaft and align the 6 mm Allen-key bolt. As you tighten it will get
mighty stiff, and you might need the steel tube for leverage.
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Keep tightening and you will see the rotor start to approach the magnets.
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The last bit of tightening should leave the rotor just 2 mm away from the magnets. At this point you won't be
able to tighten any more, so make sure there is about 40 Nm of tension on the bolt, and you're done!

Now you need to put the cases back together. Mount the bit of steel screwed to the back half of the motor in
a vice or somewhere solid. Replace the M8 rod with the pointy end sticking out to about the same height as
the stainless steel rim.
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Take the front half of the motor, complete with new shaft and rotor, and line it up with the pointy end so it is
well into the head of the allen-key bolt you were just tightening. Gently unwind the threaded rod using the
same two nuts, so that the two halves begin to meet.
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Now, as you get closer the front half will want to twist around with the forces of the magnets. There are four

notches and four divets on the front plate and stainless retainer respectively. Line these up. If you line one up
and it tries to fight you, you are lining up the wrong one (&) Try the next one. Eventually it will fall into place

like a long blue tetris piece you have been hanging out for since the last 7 rows.
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\when the rod is out, you have a reassembled motor case! Now put the brushes back on, aligning them with
the mark you put on back at the start. Tighten the four screws down and you are almost ready to roll.
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Put the plastic cover on and test it on a low voltage like a 6 or 12 V sealed lead acid battery. Does it spin
freely in both directions? Well done! Have a beer!
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Now, installing the motor back into the bike will take a bit longer...
Good luck!

CHRIS
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Voltron Evo - Electric Superbike

Voltron - the dual Agni powered smoke machine
My Lithium powered E-Max scooter

My _stolen e-bike

I build great batteries!

If you think electric bikes are slow, build a faster one and we'll see you next year. Q
@ jateureka 10 kW 66

Re: Agni Motor Maintenance
Mar 18 2015 5:01pm

Nice write-up, I've book marked it for future reference.

E-bikes: Bafang 8FUN; Mac; Ezee; FreeGo; Aprilia 7s LiPo; elLation V2; TerraTrike recumbent

E-motorbikes: ZEV 7100 LR scooter, 84V 60Ah LiFePO4.

ZERO 2011 S motorcycle, 51.8V 70Ah LiMno2, 2012 headlight, Kilovac EV-200 contactor

E-mower: EGO 56V mower & line trimmer Q
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