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"Filippo Dacarro" <filippo.dacarro@eucentre.it> "Rod Larson" <rodlarson100@yahoo.com>


………….

a. As I see it, you have a 2­axis table with short stroke vertical actuators (+/­100 mm ?). There are 2 (two) hold­down actuators used to hold the table against the 4 vertical actuators.


Everything correct.
The total vertical stroke is 140mm

…………..,

b. You have 2 (two) actuators w/ 3 servo­valves on each actuator driving a platen for the damper tester like the 2500KN machine you already have at Pavia.


It is exactly the 2500kN, I mean the same machine, we will move the DTS on the new laboratory, we’re NOT going to install a new one, we’ll move the one we already have, everything except the controller (it will remain for the BTS).


Now, my questions and observations:

I think that you basically have a uniaxial table if you use the products stated. You can only get good waveforms out of the vertical actuators IF you use a hold­down force of 50% of the vertical actuator force. If you do not, the distortion will be very significant on the vertical axis. However, you do NOT have big enough hold­down actuators (1250KN each) if you use the ones specified to get good vertical waveforms. The 2500KN total falls short of the 4000KN required to get good waveforms (4x200 Ton actuators). Of course, you can take the weight of the table and specimen into account for the 4000KN total. But, I don't think you have that kind of weight (150 Tons) in this system, do you ?


The total weight (shaking table + specimen mass) could be something like 40tons, so we’re still far away from what you suggest, unfortunately I think that it is too late to change the force capability of the hold­down actuators, for sure MTS will ask a lot more money...
Do you think that we will have very bad distortion on the vertical axis? What could be the worst set­up and what could be the best one? (I mean: heavy specimen? light specimen? time histories with high frequencies\low frequencies? high velocity?…). There is the possibility to limit the use of the  vertical axis only for adeguate tests (it is not the optimal solution but, if we can not turn back time?…)

That is really unfortunate. The distortion will be across the frequency band because the flow will NOT be equal in both directions for differences 
in pressure. Now, you can adjust the the valve opening by adjustment for the current pressure; however, it does not improve performance that much
because of phase delay, etc. You can use Stex III to fix it, but it will take 4-5 iterations to do it. The problem is mainly in the velocity region of any 
earthquake – (3-7 Hz). The distortion there can be as high as 70%.

IT IS THE FAULT OF WHOEVER PUT TOGETHER THIS PROPOSAL – i.e. MTS. THEY screwed up. You should be adamant about that ----- the great
MTS is not so great any more. Ask this question :  Why should Pavia use ANY of your “professional” services when you screw up such a
simple problem ????  This is clearly a rookie mistake, but I should state that there is probably only 1 or 2 people in MTS that “MIGHT” get this
right. However, none of them are on this kind of project. Tell MTS that another customer pointed out this problem to you and that you refuse to 
tell them who that is…..I think you have the perfect right to be outraged by their lack of attention on this project. I want you to know that this 
was the FIRST computation that I did in analyzing your system...

…..


The 469D software is not suitable for the Damper Tester. Don't you need to have load (force) control ?


…..
Yes, we need Force Control, remember that we also have the Impulse Test on the DTS which is very important in testing procedure fo dampers.

You then MUST request a second software system to run the damper tester from MTS. The damper tester requires the X-Axis BTS controller software.
It does not require any of the other parts. Just X-Axis control in both displacement and force control.
……………..

The 469D does not do that. If the damper test does not need force control, yes, you can use the 469D to run the damper test, BUT you cannot get more than 2 valve drivers to use. The 4 vertical valve drivers are NOT hooked to the same axis ­ they are on the vertical axis. So, you have 3 options:

1. Ask MTS to make a 6­valve on 2 actuators configuration of the X­Axis of the BTS software using 494 hardware. (NOTE: 494 hardware will not run and cannot run the existing 493 version of the BTS)

2. Just use the single valve­driver available for each damper test actuator and parallel the other 2 valves. Definite valve balance problem. (Like what you have now).

3. Put in an option in the 469D to have 6 output D/As in the system that you can use to output the servo­valve error signal. You then get the ability to have gain/offset adjustment on each valve command. Cheap to add 8­channel D/A that is used as analog outputs ­ these (as a standard product in the 469D) can output any signal in the 469D as a +/­10 Volt signal. BUT,  you do not have Load (Force) control with this option.

Obviously, the choices  should be ordered  #1, #3 and last #2 as the best solution.

Otherwise, I think you guys can do the work. The hairiest work is to get the 2 old hold­down actuators modified to add the servo­valve and LVDT.

The $ figure for my time and travel you have is close to right as long as we don't have difficulties with your pumps and/or hardline.

What you should realize is that the OLD BTS s/w cannot run on the new hardware. The 494 hardware is NOT compatible with the 493. It will have to be changed. All that MTS says it is going to do is the 469D. That is not adequate to run the 6 valves as discussed above. The 493 is now officially obsolete from MTS.

The standard 469D can easily be made to use the 6 D/As to driver the damper test valves. The valve drivers would not be used at all, but the s/w would drive them. The control loop will work cuz the valves will run and the feedback will come back into the control loop. You could even request that MTS add one extra D/A board just for this purpose.
Now, I would suspect that Brad could be the one to do the s/w. You could even ask that he does it. He would like to go to Pavia anyway (just not when I would be there...heheehe).


………
For sure we can ask Brad (and I agree that he is the right guy) but, just to be clear, you mean, to ask him as itself or to him as an MTS man? We are open for whatever solution, just in order to know which way to run
……..

Brad has to act as a MTS employee. He has no choice; however, that does NOT mean that he has to be open about all that he is going to supply, eh ?

You cannot under any circumstances have anything to do with STEX Pro ­­ it is a total pile of junk. It cannot compensate for any high Q resonance below 20 Hz. It is actually malware ­ if installed on  your PC ­ you have to wipe the disk to get rid of it….


We really DON’t want to purchase STEX Pro!!!


GOOD !!

Just ask for compatibility for Stex III since you already have that. That is a very legitimate request. Just say you got it as a part of the last site software upgrade. you pick the date...if they ask....

I will act stupid when they ask me ­ just tell me the date you tell them so I can agree with it.....hehehe….


Thank you very much for this, I think that we will have a meeting in Minneapolis not later than the end of April, we will try to ask, smoothly, about Stex III compatibility. Do you need me to check about your last work trip in Pavia as an MTS man? I think that everything could be more credible if referable to something real, don’t you think so?  Just let me know if you think that could be useful or not.

		Yes, I think it would be good to know my last “MTS” sponsored trip. I think that was to do the installation
                                of the lateral axis on the BTS, BUT that was actually with FarEast Controls. Al Clark just winked on that one
		and it might not be the best. I would put it WAY back when we installed Stex III. There is no way for MTS to
		know when it actually happened. So pick some time that was for sure official MTS – about 2009 or earlier.
[bookmark: _GoBack]
And last, but not least ­ do NOT under any circumstances use 793 s/w for any of the new lab. You actually want 469D and X­axis BTS ­ both running on 494 hardware.


OK.
Rod, everything that you wrote is really of great usefulness, really thank you. Unfortunately nobody in MTS has adviced us about potential mistakes in the preliminary design, this means that nobody there, has spent some time just to check roughly the parameters of the installation and, for sure, this is not a good thing. They've only spent time in quotations…:­(

Good to know that $ foreseen could be adequate (I confirm, no problem for small changes), the pumps and piping must be accepted before the MTS stuff installation, therefore, hopefully we will not experience any trouble on that, but things happen…so, for sure we will make balance on your extras.

keep in touch soon, I will keep you updated Filippo


